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Texas Instruments 
(TI) reserves'the right to make changes to or 
to discontinue 
any semiconductor 
product or service identified 
in this publication 
without 
notice. 
TI advises its customers 
to 
obtain the latest version of the relevant information 
to verify, 
before placing orders, that the information 
being relied upon is 
current. 


TI warrants performance of its semiconductor products to current 
specifications in accordance with TI's standard warranty. Testing 
and other quality control techniques are utilized to the extent TI 
deems necessary to support this warranty. 
Unless mandated by 
government 
requirements, 
specific testing 
of all parameters of 
each device is not necessarily performed. 


TI assumes no liability for TI applications 
assistance, customer 
product design, software performance, or infringement of patents 
or services described herein. Nor does TI warrant or represent that 
any license, either express or implied, is granted under any patent 
right, copyright, 
mask work right, or other intellectual 
property 
right of TI covering or relating to any combination, 
machine, or 
process in which such semiconductor 
products or services might 
be or are used. 


Texas Instruments products are not intended for use in life support 
appliances, 
devices or systems. 
Use of a TI product 
in such 
applications 
without 
the written 
consent of the appropriate 
TI 
officer 
is prohibited. 


The new advanced logic and bus interface logic solutions from Texas Instruments can help you design today's 
high-performance, 
low-power bus interface while addressing important design issues such as enhancing speed 
and conserving board space. 


Solutions include: 


• 
ACl 
lSI for high-speed, low-power logic requirements 
• 
ACl 
Wide bus'" Series doubles 1/0 count in the same board area 
• 
BiCMOS and submicron BiCMOS bus-interface 
logic families offering drivers, transceivers, 
latches, 
registers, and registered and latched transceivers 
• 
Bus-termination 
arrays for an effective termination solution 
• 
Clock drivers minimize skew 
• 
ECl translators for fast, low-power ECl/TIl 
translations 
• 
FIFOs help accelerate overall system performance 
• 
Futurebus + transceivers with logic voltage levels selected to optimize bus performance 
• 
low-impedance 
line drivers with speed and power characteristics 
similar to those of BCT octals and 
drive capability of 188 mA 
• 
SCOPE'" products providing on-chip testability 
• 
64 Series BiCMOS designed for the telecommunications-or 
industrial-equipment 
market to withstand 
extended temperature 
ranges and hot-card insertion 


This book provides pertinent technical 
information 
on available and planned advanced logic and bus interface 
logic devices. Additionally, 
the General Information Section contains an alphanumerical 
index, functional 
index, 
and other useful information. 


For more information 
on Texas Instruments 
advanced 
logic and bus interface 
logic products, 
please contact 
your local TI field sales office or authorized distributor, or call Texas Instruments at 1-800-232-3200. 
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54AC16844 
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2-105 
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54ACT16844 
74ACT16844 
3-149 
1-94 


54ACT11881 
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54AC16853 
74AC16853 
3-151 
1-94 


ACLWIDEBUS 
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3-151 
1-94 


54AC16240 
74AC16240 
3-3 
1-78 
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3-77 
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9-26 
1-114 
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1-87 
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3-86 
1-87 
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54ACT16646 
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74AC16821 
11-86 
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1-90 
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74AC16822 
11-166 
1-118 
3-131 
1-90 
54ACT16822 
74ACT16822 
3-131 
1-90 
64BCT 


54AC16823 
74AC16823 
3-133 
1-90 
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12-3 
1-119 


54ACT16823 
74ACT16823 
3-133 
1-90 
SN64BCT126 
12-6 
1-119 
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64BCT 
(continued) 
ECL/TTL 
TRANSLATORS 
(continued) 


SN64BCT240 
12-9 
1-119 
SN10KHT5540 
7-21 
1-100 
SN64BCT241 
12-12 
1-119 
SN100KT5540 
7-26 
1-100 
SN64BCT244 
12-15 
1-119 
SN10KHT5541 
7-31 
1-100 
SN64BCT245 
12-18 
1-119 
SN100KT5541 
7-36 
1-100 


SN64BCT306 
12-21 
1-120 
SN10KHT5542 
SN10KHT5543 
7-42 
1-100 
SN64BCT373 
12-24 
1-120 
SN10KHT5562 
SN100KT5562 
7-47 
1-100 
SN64BCT374 
12-28 
1-120 
SN 1OKHT5563 
SN100KT5563 
7-48 
1-101 
SN64BCT541 
12-32 
1-120 
SN 1OKHT5564 
SN 100KT5564 
7-49 
1-101 
SN64BCT543 
12-35 
1-120 
SN10KHT5565 
SN100KT5565 
7-50 
1-101 
SN64BCT2240 
12-36 
1-120 
SN10KHT5573 
7-51 
1-101 
SN64BCT2241 
12-37 
1-121 
SN100KT5573 
7-57 
1-101 
SN64BCT2244 
12-38 
1-121 
SN10KHT5574 
7-62 
1-101 
SN64BCT25245 
12-39 
1-121 
SN100KT5574 
7-68 
1-101 


BTL TRANSCEIVERS 
SN10KHT5575 
7-74 
1-101 


SN54F776 
SN74F776 
4-40 
1-122 
SN10KHT5576 
7-76 
1-102 


SN54BCT979 
SN74BCT979 
4-33 
1-122 
SN10KHT5578 
7-78 
1-102 


SN75ALS053 
4-3 
1-122 
SN100KT5578 
7-83 
1-102 


SN55ALS056 
4-10 
1-123 
FIFOs 


SN75ALS056 
4-21 
1-123 
SN54ACT2235 
SN74ACT2235 
8-3 
1-107 
SN55ALS057 
4-10 
1-123 
SN54ACT7801 
SN74ACT7801 
8-13 
1-105 
SN75ALS057 
4-21 
1-123 
SN54ACT7802 
SN74ACT7802 
8-27 
1-106 


BUS TERMINATION 
ARRAYS 
DEVICE 
SN54ALS229B 
SN74ALS229B 
8-36 
1-103 


SN74S1050 
5-3 
1-125 
SN54ALS232B 
SN74ALS232B 
8-42 
1-103 


SN74S1051 
5-8 
1-125 
SN54ALS233A 
SN74ALS233B 
8-46 
1-103 


SN74S1052 
5-13 
1-125 
SN54ALS234 
SN74ALS234 
8-52 
1-103 


SN74S1053 
5-18 
1-125 
SN54ALS235 
SN74ALS235 
8-60 
1-103 


SN74S1056 
5-23 
1-125 
SN54ALS236 
SN74ALS236 
8-72 
1-104 


CLOCK 
DRIVERS 
SN74ALS2232A 
8-80 
1-104 
SN74ALS2233A 
8-85 
1-104 
SN54ABT337 
SN74ABT337 
6-3 
1-98 
SN54ALS2238 
SN74ALS2238 
8-91 
1-104 
74AC11204 
6-8 
1-98 
MEMORY 
DRIVERS 
54AC11208 
74AC11208 
6-13 
1-98 
54ACT11208 
74ACT11208 
6-20 
1-98 
SN54ALS2240 
10-3 
1-108 


54AC11800 
74AC11800 
6-28 
1-98 
SN54ALS2244 
10-6 
1-108 


54ACT11800 
74ACT11800 
6-30 
1-98 
SN74ALS2540 
SN74ALS2541 
10-9 
1-108 


54AC11802 
74AC11802 
6-33 
1-99 
SN74AS2620 
SN74AS2623 
10-13 
1-109 


54ACT11802 
74ACT11802 
6-37 
1-99 
SN74AS2640 
SN74AS2645 
10-17 
1-109 


SN74AS303 
6-40 
1-99 
SN74BCT2240 
10-21 
1-109 


SN74AS304 
6-45 
1-99 
SN74BCT2241 
10-25 
1-110 


SN74AS305 
6-50 
1-99 
SN74BCT2244 
10-29 
1-110 


ECL/TTL 
TRANSLATORS 
SN74BCT2410 
10-33 
1-111 
SN74BCT2411 
10-34 
1-111 
SN10KHT5538 
7-3 
1-100 
SN54BCT2827 
A 
74BCT2827A 
10-35 
1-110 
SN100KT5538 
7-7 
1-100 
SN54BCT2828A 
74BCT2828A 
10-35 
1-110 
SN10KHT5539 
7-11 
1-100 
SN100KT5539 
7-16 
1-100 
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INTRODUCTION 


These symbols, terms, and definitions are in accordance 
with those currently agreed upon by the JEOEC 
Council 
of the 
Electronic 
Industries 
Association 
(EIA) for 
use in the 
USA and 
by the 
International 
Electrotechnical 
Commission (lEG) for international use. 


Input capacitance 
The internal capacitance 
at an input of the device. 


Output 
capacitance 
The internal capacitance 
at an output of the device. 


Power 
dissipation 
capacitance 
Used to determine the no-load dynamic power dissipation per logic function (see individual circuit 
pages): Po = Cpd VCC2 f+ ICC VCC· 


Maximum 
clock 
frequency 
The highest rate at which the clock input of a bistable circuit can be driven through its required 
sequence 
while maintaining 
stable transitions 
of logic level at the output with input conditions 
established that should cause changes of output logic level in accordance with the specification. 


Supply 
current 
The current into· the VCC supply terminal of an integrated circuit. 


Supply 
current 
change 
(ACT devices 
only) 
The increase in supply current for each input that is at one of the specified TIL 
voltage 
levels 
rather than 0 V or VCC. 


High-level 
Input current 
The current into· an input when a high-level voltage is applied to that input. 


Low-level 
Input current 
The current into· an input when a low-level voltage is applied to that input. 


High-level 
output 
current 
The 
current 
into· 
an 
output 
with 
input 
conditions 
applied 
that, 
according 
to 
the 
product 
specification, 
will establish a high level at the output. 


Low-level 
output 
current 
The 
current 
into· 
an 
output 
with 
input 
conditions 
applied 
that, 
according 
to 
the 
product 
specification, 
will establish a low level at the output. 


Off-state 
(hlgh-Impedance-state) 
output 
current 
(of a three-state 
output) 
The current flowing into· 
an output having three-state 
capability with input conditions 
established 
that, according 
to the production 
specification, 
will establish 
the 
high-impedance 
state 
at the 
output. 
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Access time 
The time interval between the application 
of a specified 
input pulse and the availability 
of valid 
signals at an output. 


Disable time (of a three-state 
or open-collector 
output) 
The propagation 
time between 
the specified 
reference 
points on the input and output voltage 
waveforms 
with the output changing 
from either of the defined active levels (high or low) to a 
high-impedance 
(off) state. 


NOTE: 
For 3-state outputs, tdis = tPHZ or tpLZ. Open-collector 
outputs will change only if they 
are low at the time of disabling so tdis = tPLH. 


Enable time (of a three-state 
or open-collector 
output) 
The propagation 
time between 
the specified 
reference 
points on the input and output voltage 
waveforms 
with the output changing 
from a high-impedance 
(off) state to either of the defined 
active levels (high or low). 


NOTE: 
In the case of memories, this is the access time from an enable input (e.g., (3). For 3- 
state outputs, ten = tpZH or tpZL. Open-collector 
outputs will change only if they are 
responding to data that would cause the output to go low so, for them, ten = tPHL. 


Hold time 
The time interval during which a signal is retained 
at a specified 
input terminal after an active 
transition occurs at another specified input terminal. 


NOTES: 
1. The 
hold 
time 
is the 
actual 
time 
interval 
between 
two 
signal 
events 
and 
is 
determined 
by the system in which the digital circuit operates. 
A minimum value is 
specified that is the shortest interval for which correct operation 
of the digital circuit 
is guaranteed. 


2. The hold time may have a negative value in which case the minimum limit defines 
the longest interval (between the release of the signal and the active transition) 
for 
which correct operation of the digital circuit is guaranteed. 


Propagation delay time 
The time between the specified reference points on the input and output voltage waveforms 
with 
the output changing from one defined level (high or low) to the other defined level. (tpd = tPHL 
or tPLH). 


Propagation delay time, hlgh-to-Iow level output 
The time between the specified reference points on the input and output voltage waveforms 
with 
the output changing from the defined high level to the defined low level. 


Disable time (of a three-state 
output) from high level 
The time interval 
between 
the specified 
reference 
points on the input and the output 
voltage 
waveforms 
with the three-state 
output changing from the defined high level to a high-impedance 
(off) state. 


Propagation delay time, low-to-hlgh-Ievel 
output 
The time between the specified reference points on the input and output voltage waveforms 
with 
the output changing from the defined low level to the defined high level. 


TEXAS ." 
INSTRUMENTS 


GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 


tpLZ 
Disable time (of a three-state output) from low level 
The 
time 
interval 
between 
the 
specified 
reference 
points 
on 
the 
input 
and 
output 
voltage 
waveforms 
with the three-state 
output changing from the defined 
low level to a high-impedance 
(off) state. 


tpZH 
Enable time (of a three-state output) to high level 
The 
time 
interval 
between 
the 
specified 
reference 
points 
on 
the 
input 
and 
output 
voltage 
waveforms 
with the three-state 
output changing from a high-impedance 
(off) state to the defined 
high level. 


tPZL 
Enable time (of a three-state output) to low level 
The 
time 
interval 
between 
the 
specified 
reference 
points 
on 
the 
input 
and 
output 
voltage 
waveforms 
with the three-state 
output changing from a high-impedance 
(off) state to the defined 
low level. 


tsu 
Setup time 
The 
time 
interval 
between 
the 
application 
of 
a signal 
at 
a specified 
input 
terminal 
and 
a 
subsequent active transition at another specified input terminal. 


NOTES: 
1. The 
setup 
time 
is the 
actual 
time 
interval 
between 
two 
signal 
events 
and 
is 
determined 
by the system in which the digital circuit operates. 
A minimum value is 
specified that is the shortest interval for which correct operation of the digital circuit 
is guaranteed. 


2. The setup time may have a negative value in which case the minimum limit defines 
the longest interval (between the active transition 
and the application 
of the other 
signal) for which correct operation of the digital circuit is guaranteed. 


tw 
Pulse duration (width) 
The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform. 


VIH 
High-level input voltage 
An input voltage 
within the more positive 
(less negative) 
of the two ranges of values 
used to 
represent the binary variables. 


NOTE: 
A minimum 
is specified 
that 
is the least-positive 
value of high-level 
input voltage 
for 
which operation of the logic element within specification 
limits is guaranteed. 


VIL 
Low-level input voltage 
An input voltage level within the less positive (more negative) of the two ranges of values used to 
represent the binary variables. 


NOTE: 
A minimum is specified that is the most-positive value of low-level input voltage for which 
operation of the logic element within specification 
limits is guaranteed. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 


VOH 
High-level output voltage 
The voltage 
at an output terminal 
with input conditions 
applied that, according 
to product 
specification, will establish a high level at the output. 


VOL 
Low-level output voltage 
The voltage 
at an output terminal 
with input conditions 
applied that, according 
to product 
specification, will establish a low level at the output. 


VT + 
Posltlve-golng 
threshold level 
The voltage 
level at a transition-operated 
input that causes operation 
of the logic element 
according to specification 
as the input voltage 
rises from a level below the negative-going 
threshold voltage, VT - . 


VT - 
Negative-going 
threshold level 
The voltage 
level at a transition-operated 
input that causes operation 
of the logic element 


according to specification as the input voltage falls from a level above the positive-going threshold 
voltage, VT + . 
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= high level (steady state) 


= low level (steady state) 


= transition from low to high level 


= transition from high to low level 


= value/level 
or resulting value/level 
is routed to indicated destination 


= value/level 
is re-entered 


= irrelevant (any input. including transitions) 


= off (high-impedance) state of a 3-state-output 


= the level of steady-state inputs at inputs A through H respectively 


= level of Q before the indicated steady-state input conditions were established 


= complement of QO or level of 0 before the indicated steady-state input conditions were 
established 


Qn 
= level of Q before the most recent active transition indicated by .J, or t 


...n.. 
= one high-level pulse 


L...r 
= one low-level pulse 


TOGGLE = each output changes to the complement of its previous level on each active transition indicated 
by.J,ort. 


If. in the input columns, a row contains only the symbols H. L. and/or X. this means the indicated output is 
valid whenever the input configuration 
is achieved and regardless of the sequence in which it is achieved. 
The output persists so long as the input configuration 
is maintained. 


If. in the input columns. a row contains H. L. and/or 
X together with 
t 
and/or 
.J,. this means the output 
is valid 
whenever 
the 
input 
configuration 
is achieved 
but the 
transition(s) 
must 
occur 
following 
the 
achievement 
of the steady-state 
levels. If the output is shown as a level (H. L. QO. or (0). it persists so 
long as the steady-state 
input levels and the levels that terminate 
indicated transitions 
are maintained. 


Unless otherwise indicated. input transitions in the opposite direction to those shown have no effect at the 
output. (If the output is shown as a pulse • ...n.. or L...r. the pulse follows the indicated input transition and 
persists for an interval dependent on the circuit.) 
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Among the most complex function tables in this book are those of the shift registers. These embody most 
of the symbols 
used in any of the function 
tables, 
plus more. 
Below is the function 
table 
of a 4-bit 
bidirectional 
universal shift register, e.g., type SN74194. 


INPUTS 
OUTPUTS 
MODE 
SERIAL 
PARALLEL 
CLEAR 51 
so 
CLOCK LEFT RIGHT A 
B 
C 
D 
QA 
QB 
Qc 
QD 


L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 


H 
X 
X 
L 
X 
X 
X 
X 
X 
X 
QAO 
QSO 
Qco 
QDO 
H 
H 
H 
i 
x 
x 
a 
b 
c 
d 
a 
b 
c 
d 
H 
L 
H 
i 
x 
H 
X 
X 
X 
X 
H 
QAn 
QSn 
QCn 
H 
L 
H 
i 
x 
L 
X 
X 
X 
X 
L 
QAn 
QSn 
QCn 
H 
H 
L 
i 
H 
X 
X 
X 
X 
X 
QSn 
QCn 
QDn 
H 
H 
H 
L 
i 
L 
X 
X 
X 
X 
X 
QSn 
QCn 
QDn 
L 
H 
L 
L 
X 
X 
X 
X 
X 
X 
X 
QAO 
QSO 
QCO 
QDO 


The first line of the table represents a synchronous 
clearing of the register and says that if clear is low, all 
four outputs will be reset low regardless of the other inputs. In the following 
lines, clear is inactive (high) 
and so has no effect. 


The second line shows that so long as the clock input remains low (while clear is high), no other input has 
any effect and the outputs maintain the levels they assumed before the steady-state 
combination 
of clear 
high and clock low was established. 
Since on other lines of the table only the rising transition of the clock 
is shown to be active, the second line implicitly shows that no further change 
in the outputs will occur 
while the clock remains high or on the high-to-Iow transition of the clock. 


The third line of the table represents synchronous 
parallel loading of the register and says that if Sl 
and 
SO are both high then, without regard to the serial input, the data entered at A will be at output QA, data 
entered at B will be at QB, and so forth, following a low-to-high clock transition. 


The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right 
serial input and the shifting of previously entered data one bit; data previously at QA is now at QB, the 
previous levels of QB and QC are now at QC and QD respectively, 
and the data previously at QD is no 
longer in the register. This entry of serial data and shift takes place on the low-to-high 
transition 
of the 
clock when Sl is low and SO is high and the levels at inputs A through D have no effect. 


The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift- 
left serial input and the shifting of previously entered data one bit; data previously at QB is not at QA, the 
previous levels of QC and QD are now at QB and QC, respectively, 
and the data previously at QA is no 
longer in the register. This entry of serial data and shift takes place on the low-to-high 
transition 
of the 
clock when Sl is high and SO is low and the levels at inputs A through D have no effect. 


The last line shows that as long as both inputs are low, no other input has any effect 
and, as in the 
second 
line, the outputs maintain the levels they assumed before the steady-state 
combination 
of clear 
high and both mode inputs low was established. 


The function table functional tests do not reflect all possible combinations 
or sequential modes. 
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D flip-flop 
and latch signal conventions 


It is normal TI practice to name the outputs and other inputs of a Ootype flip-flop or latch and to draw its 
logic symbol based on the assumption of true data (0) inputs. Outputs that produce data in phase with the 
data inputs are called 0 and those producing complementary 
data are called O. An input that causes a 0 
output to go high or a 0 output to go low is called Preset (PRE). An input that causes a 0 output to go 
high or a 0 output to go low is called Clear (CLR). Bars are used over these pin names (PRE and CLR) if 
they are active-low. 


The devices on several data sheets are second-source 
designs, and the pin-name conventions 
used by 
the original 
manufacturers 
have been retained. 
That 
makes it necessary 
to designate 
the inputs and 
outputs of the inverting circuits 0 and O. 


In some applications, 
it may be advantageous 
to redesignate the data input from 0 to 0 or vice versa. In 
that 
case, 
all the 
other 
inputs 
and 
outputs 
should 
be renamed 
as shown 
below. 
Also 
shown 
are 
corresponding 
changes in the graphical symbols. Arbitrary pin numbers are shown in parentheses. 


15) a 
151 a 
- 
161 
_ 
161 
a 
a 


LATCH 
LATCH 


PRE 
151 a 
CLR 
15) a 
CLK 
CLK 


0 
161 a 
0 
16) 


PRE 
a 
CLR 


FLIP-FLOP 
FLIP-FLOP 


The figures show that when 0 and 0 exchange names, the Preset and Clear pins also exchange names. 
The polarity indicators (t..) on PRE and CLR remain, as these inputs are still active-low, but the presence 
or absence of the polarity indicator changes at 0 (or 0), 0, and O. Pin 5 (0 or 0) is still in phase with the 
data input (0 or 0); their active levels change together. 
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In digital system design, consideration 
must be given 
to thermal 
management 
of components. 
The small 
size of the "small outline" 
package makes this even 
more critical. Figure 1 shows the thermal resistance 
of these packages for various rates of air flow. 


The thermal resistances 
in Figure 1 can be used to 
approximate 
typical 
and 
maximum 
virtual 
junction 
temperatures 
for the EPIC'" ACL family. In general, 


the 
junction 
temperature 
for 
any 
device 
can 
be 
calculated 
using Equation 1. 


TJ 


RIIJA = 
PT 


TA 


virtual junction temperature 


thermal resistance, junction to free air 


total power dissipation of the device 


free-air temperature 


The 
total 
power 
consumption 
can 
be 
determined 
from Equation 2 for an AC device and Equation 3 for 
an ACT device. 


JUNCTION-TO-AMBIENT 
THERMAL 
RESISTANCE 
vs 
AIR VELOCITY 
~ 
<.J 
o 
130 
I 


~ 120 
co 
.~ 110 
., 


~ 
100 
••§ 
90 
., 
J:.I- 


14-PIN 0 PACKAGE 


16-PIN 0 PACKAGE 


20-PIN OW PACKAGE 


c., 
:s 
E« 
E 
60 
i: 
50 
0.•. 
u 
" 
40 
:>~ 
I 
30 
«~ 
0 
~ 
a: 
100 
200 
300 
400 
500 
600 
Air Velocity-Feet/Min 


PT = VCCXICC 
+ (CpdXVCC2Xfi) 
+ 
};(CLXVCC2Xfo) 


PT = Vccx[lcc 
+ (NX~ICCXdc)1 
+ (CpdXVCC2Xfi) 
+ };(CLXVCC2Xfo) 


where 


VCC = supply voltage (5 V for typical, 5.5 V for maximum) see Note 1 
ICC = quiescent supply current (specified on device data sheet) 
Cpd = Power dissipation capacitance 
(from the device data sheet) 
fi = input frequency 
CL = output load capacitance 
fo = output frequency 
N = number of inputs driven by a TTL device 
dc = duty cycle 
~ICC = increase in supply current (specified on device data sheet) 
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SERIES 
54AC11XXX 
AND 74AC11XXX 
DEVICES 
SERIES 
54AC16XXX 
AND 74AC16XXX 
DEVICES 


CL 
- 
so pF 
(See Note AlJ 


- 't 
X- 
-VCC 
TIMING INPUT 
SO% 


(See Note BI 
I\..-J 
0 


tsu-+! 
14- 


I 
~th-+t 
~n""~~:-",, 
- - 
-VCC 
DATA INPUT...:J 
L- 


o 


INPUT 
JSO%V 
(See Note BI 
CC 


I 


\SO% 
VC;-VCC 
1•• 
-----<0 
1 
tPLH -l4---+f 
I 


1 
I 
- 
-VOH 
IN· PHASE 
J!.. 
~ 
OUTPUT 
TSO%VCC 
SO%VCC 
____ 
. 
I 
1 
VOL 
Ie----*- tpHL 


tPHL~ 
~tPLH 
I 
~VOH 
\SO% VCC 
TSr:...%'::"~~L 


NOTES: 
A. CL includes probe and jig capacitance. 
B. Input puises are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo ~ 50 n, tr = 3 ns, If ~ 3 ns. 
For lesting pulse duration: tr ~ 1 10 3 ns, If = 1 10 3 ns. Pulse polarity can be eilher a high-Io-Iow-Io-high or low-Io-high-Io-Iow. 
C. The outputs are measured 
one at a time with one input transition per measurement. 


TEXAS 
~ 
INSTRUMENTS 


SERIES 54AC11XXX AND 74AC11XXX DEVICES 
SERIES 54AC11XXX AND 74AC11XXX DEVICES 


02 
x 
Vee 
o OPEN 
TEST 
S1 


tPLH/tPHL 
OPEN 


tPLZ/tpZL 
2 x VCC 


tPHZ/tpZH 
GND 
r 


eL 
- 
50 pF 


(See Note Alr 
'i X- 
-Vee 
TIMING 
INPUT 
50% 


(See Note BI 
I'-_...I 
0 


tsu~ 
~ 


I 
~th-+l 
I 
+-----Vee 


OATAINPUT~o 


INPUT-150%V 
ISee Note 
BI 
ee 
\5~~e; 
-:ee 


I 
------VCC 
tPlH~ 
I 
OUTPUT CONTROL '50% 
VCC 
frS~% 
~C~ 
_ 
0 
I 
I 
- - 
VOH 
Ilow-Ievel 
enabling) 
I 


I~~~:US; 
150%vcd, 
~I" sno""%\/VC'C 
OUTPUT 
~I tpzv+l 
~tPlZ~ 
T'·~ 
__ -_I 
I 
! 
~ VCC 
----- 
~tpHl 
VOL 
WAVEFORM 
1 
\50% 
VCC I 
:p;;:;:_%_VCC 
I" 
-, 
51 at 2 x 
VCC 
'---------0- 
V 
"'----.a.L.- 
ISee Note C) 
I 
I 
I 
Ol 
tPHl~ 
,..------.,--tPlH 
!f-tPZH+t 
If-tPHZ~ 
\! . 
'I'::::':. 
VOH 
OUTPUT 
I 
I 
VOH 


,50% 
VCC 
T~O~~~~l 
W:~~~~~~ 
2 
/50% 
VCC 
~~C~ 


ISee Note CI 


NOTES: 
A. CL includes 
probe and jig capacitance. 


B. Input pulses are supplied by generators 
having the following 
characteristics: 
PRR S 10 MHz, Zo ~ 
50 n, tr ~ 
3 ns, tf ~ 3 ns. 


For testing pulse duration: tr ~ 
1 to 3 ns, tf ~ 
1 to 3 ns. Pulse polarity can be either a high-to-Iow-to-high 
or low-to-high-to-Iow. 
C. Waveform 
1 is for an output with internal conditions 
such that the output is low except when disabled 
by the output control. 


Waveform 
2 is for an output with internal conditions 
such that the output is high except when disabled 
by the output control. 


D. The outputs are measured 
one at a time with one input transition 
per measurement. 
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CL - 
50 pF 


(See 
Note 
AIJ 


SERIES 54ACT11XXX AND 74ACT11XXX DEVICES 
SERIES 54ACT16XXX AND 74ACT16XXX DEVICES 


~ 


•••••• 
3V 
TIMINGINPUT 


ISee 
Note 
BI 
'.5 
V 
'- 
--~I 
--0 
tsu-+! 
l+- 


I 
I4-th-+j 


1""y---y,-::: - -3V 
DATAINPUT~ 
~O 


/ 


INPUT 
J,.5V 
ISee Note 
BI 
I 
\,:V---3V 


1.· 
0 
I 
tPLH-lt--+I 
I 


I 
I 
- 
-VOH 
IN·PHASE 
)4 
'~ 
OUTPUT 
50% VCC 
50% VCC 
____ 
. 
I 
I 
VOL 


It---*tPHl 


'PHl-jt----+f 
14----* tPlH 


I 
~VOH 
\50% 
VCC 
T5r:....%.::..~~l 


NOTES: 
A. CL includes 
probe 
and jig capacitance. 
B. 
Input pulses 
are supplied 
by generators 
having 
the following 
characteristics: 
PRR 
,; 
'0 
MHz, Zo 
~ 
50 n, tr = 3 ns, tf ~ 
3 ns. 
For testing 
pulse duration: 
tr = , to 3 ns, tf = , to 3 ns. Pulse polarity 
can be either 
a higMo·low·to-high 
or low-to-high-to·low. 
C. The outputs 
are measured 
one at a time with one input 
transition 
per measurement. 
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SERIES 54ACT11XXX AND 74ACT11XXX DEVICES 
SERIES 54ACT16XXX AND 74ACT16XXX DEVICES 


FROM OUTPUT 
UNOER TEST 


CL 
- 
50 pF 


(See Note All 


~ 
X--- 


3V 


TIMING 
INPUT 
1.5 V 


(See Note 81 
'- 
I 
--' 
0 


tsu~ 
~ 


, 
~th-.t 
, 
+-----3V 


OATAINPUT~o 


TEST 
51 


tpLHltpHL 
OPEN 


tPLZ/tpZL 
2 X Vcc 


tPHz/tpZH 
GND 
r 


HIGH'LEVEL~.5 
V 
-1.-:V- 
- 
-3 
V 


INPUT 
, 
I 
I 
0 


~ 


~tw~ 
3V 
, 
I 
LOW·LEVEL 
1.5 V 
'.5 
V 
INPUT 
- - 
- --0 


,.- 
..••_ ----3V 


INPUT 
.L1.5 V 
~1.5 
V 
3 V 
(See Note 81--1: 
i\ 
OUTPUT 
CONTROL '1.5 
V 
11.5 V 
I 
I ----- 
0 
(Low-level 
enebling) 
''''. ------"." 
- 
- 
- 
- 
0 


tPLH~ 
, 
1.-, 
tPZL-.l1 
Ilt-tPLZ-.j 
....------., 
I 
OUTPUT 
',,--- 
~ VCC 


IN-PHASE 
I f'---;-"'~'- 
--VOH 
WAVEFORM 
1 
-"I--""50'*'vccl 
f20:!,_VVCC 
OUTPUT 
I 
50'*' 
VCC 
50'*' 
VCC 
51 et 2 
X 
VCC: 
I' 
I 
OL 
--"'1 
_J 
I, 
VOL 
(See Note C) 
tt-tPZH+I 
If-tPHZ-t 


, 
tt---*-tPHL 
OUTPUT 
I 
I 
__ 
VOH 


tPHL~ 
~tPLH 
WAVEFORM 
2 
'SO,*, VCC 
-toao,*, 
VCC 
\! , 
If::::':. VOH 
51 et GND 
----. 
'-- 
- 
0 


OU~~~:~TASE 
\50,*, 
VCC 
T~~~;~L 
(See Note Cl 


PROPAGATION 
DELAY 
TIMES 


NOTES: 
A. CL includes probe and jig capacitance. 
B. Input pulses are supplied 
by generators 
having the following 
characteristics: 
PAR s: 10 MHz, Zo = 50 n, tr = 3 ns, tf = 3 ns. 
For testing pulse duration: tr = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity may be either a high-to-Iow-to-high 
or low-to-high-to-Iow. 


C. Waveform 
1 is for an output with internal conditions 
such that the output is low except when disabled 
by the output control. 


Waveform 
2 is for an output with internal conditions 
such that the output is high except when disabled 
by the output control. 


D. The outputs are measured one at a time with one input transition per measurement. 
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CL 
(See Note A) 


~---~------------ 
3V 


DATA INPUT 
£, 5 V 
~ 
1.5 V 
(S88 
Not8 8) ~ 
. 
:\~. 
0 V 


IN-PHASE 
/': 


OUTPUT 
. 
1.5 V 
: 


:+tpHL ...; 
:•.. tpLH ~ 


\1.5 
V F 
V 


OH 


~---------_. 
VOL 


Vcc 1 


S1 '\ 


OUTPUT 
CONTROL 
~ 
1.5 
V 
~ 
3 
V 
(See 
Note 
8) 
~s:,...J~~'':-_'-- 0 V 


tpZL ...• ::- 
:, 


I 
: tpLZ...•• 
••... 


WAVEFOR~ 
1~r--:..u1~-~- 
3.5 
V 
(See 
Note 
C) 
I, 
I 
J_ 
V 
L 
I 
-~ 
0 
tpZH --.: 
:.- 
:, 
0.3 V 


~PHZ-+' 
~ i_ 
V 


~~~E~~fe~c~.--f1~ 
~~3 V 
o V 


NOTES: 
A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR ,; 10 MHz, Zo ~ 50 n, tr ~ 3 ns, tf ~ 1 to 3 
ns. For testing pulse duration: lr ~ 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-Iow-to-high or low-to-high-to- 
low. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


D. The outputs are measured one at a time with one input transition per measurement. 
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CL 


(See 
Note 
A) 


7V 


SI b 


~3V 
~~.~_V 
0 V 


:•. t 
...;•.. th -.; 


I 
SU 
I 
t 


~~-~-3V 
~1.5V 
~V 
OV 


------- 
-- 
-- 
- -- 
-- 
-·3 
V 


INPUTJ 
1.5 V 
~,-1_.5_V 
0 V 


~ 
tPLH~ 
:+-tpHL 
-.: 


IN-PHASE 
- 
1'.' 
1.5 V 
OUTPUT 
. 


:+ tPHL ~ 
:+ tplH ~ 
~ 
:r:-::: 
VOH 


~_1_.5_V__ ~T 1.5 V 


- - - - - -. 
VOL 


HIGH-LEVEL 
~- 
- - -3V 
INPUT -.J:1.5V 
1.5V'L--ov 
...-tw- 
, 
, 
, 
, 
...-tw- 
, 
I 


~ 


' 
3V 
LOW- 
LEVEL 
1.5 V 
1.5 V 
INPUT· 
~- 
- - -OV 


VOLTAGE 
WAVEFORMS 
PULSE 
DURATIONS 


OUTPUT 
~ 
1 "V 
~ 
3 
V 
CONTROL 
~~~~.:_V 
__ 
0 
V 


tpZL -+:;.- 
:. 
, : tpLZ-" 
r+- 


WAVEfORM 
1 ~ 
~: 
~ ~- ~/l",,3.5 
V 


(See 
Note 
B) 
: ~~_'~: 
VOL 


tpZH 
~ 
:.- 
: 
, L 0.3 
V 


~P H Z -+, 
,•...j. 


WAVEfORM 
2 
:r-H--+-.~: VOH 


(See 
Note 
B) 
~~.~_V 
~ 
0.3 
V 


",,0 V 


NOTES: 
A. CL includes 
probe 
and jig capacitance. 
S. Input pulses 
are supplied 
by generators 
having 
the following 
characteristics: 
PRR 
,; 10 MHz. Zo ~ 
50 n. tr ,; 2.5 ns. tf ,; 2.5 ns. 


C. Waveform 
1 is for an output 
with 
internal 
conditions 
such 
that the output 
is low except 
when 
disabled 
by the output 
control. 


Waveform 
2 is for an output 
with 
internal 
conditions 
such 
that the output 
is high except 
when 
disabled 
by the output 
control. 


D. The outputs are measured one at a time with one input transition per measurement. 
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FROM OUTPUT 
UNDER TEST 


CL =50pF I 
(See Note A) 
_ 


INPUT~~1-.5-V---~\~1_-.5_- 
_~_-_-_-_-_-_-_. 
:: 


•••.tpLH~ 
:+-tpHL -.;, 


' 
, 


IN-PHASE 
~ 
__ 
-f:, 
1.5 V 
OUTPUT 
. 


:.•...tpHL 
~ 


-----~~' 
F: 
VOH 
OUT-Of-PHASE 
: 
1.5 V 
1.5 V 
OUTPUT 
'-------" 
- - - - - - - VOL 


TEST 
Sl 


tPLH/tPHL 
Open 


tPLZ/tpZL 
2xVCC 


tPHZ/tpZH 
GND 


HIGH-LEVEL 
~-.-~-,;3V 
INPUT---.J: 1.5 V 
~D 
V 
,, 
, 
, 
.--tw-- 


lOW-LEVEL ~ 
1--3 V 
INPUT 
~---.DV 


VOLTAGE 
WAVEFORMS 
PULSE 
DURATIONS 


OUTPUT ~'C;V 
~ 
3V 
CONTROL 
~;:..J~2·:_~.0 V 


tpZL -+:;- 
:, 


I 
: tpLZ -+, 
,+- 


WAVEFORM 1 ~r 
- -~~- 
~- 
3.5 
V 
(See 
Note 
B) 
I, 
1.5 V 
I 
:to 
V 
I 
-L 
OL 
tpZH -+: 
~ 
:, 
0.3 
V 


~PHZ-+' 
I~:t_ V 


(s~~E~~feM B1--.-EJ ~ 
0~3HV 
o V 


NOTES: 
A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. Input pulses are supplied by generators having the following characteristics: 
PRR ,;; 10 MHz, Zo = 50 n. tr = 3 ns, tf = 3 ns. 


D. The outputs are measured 
one at a time with one input transition 
per measurement. 
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NOTES: 
A, CL includes 
probe 
and jig capacitance, 
B. Input pulses 
are supplied 
by generators 
having 
the following 
characteristics: 
PRR ,; 10 MHz, Zo 
~ 50 n, tr ,; 2,5 ns, tf ,; 2.5 ns. 


C. Waveform 
1 is for an output 
with 
internal 
conditions 
such 
that the output 
is low except 
when 
disabled 
by the output 
control. 


Waveform 
2 is for an output 
with 
internal 
conditions 
such 
that the output 
is high except 
when 
disabled 
by the output 
control. 


D. The 
outputs 
are measured 
one at a time with one 
input 
transition 
per measurement. 


TEXAS • 
INSTRUMENTS 
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7 V (tpZL' tpLZ• o.c.) 
1 
OPEN 
51 
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(See Note A) 
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L 


FIGURE 2. LOAD CIRCUIT FOR THREE STATE 
AND OPEN-COLLECTOR OUTPUTS 
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Notes 
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B and 
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NOTES: 
A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. All input pulses have the following characteristics; PRR = 1 MHz, tr = tf ,;; 2.5 ns, duty cycle ~ 50%. 
D. When measuring propagation delay times of three-state outputs, switch S1 is open. 
E. The outputs are measured 
one at a time with one input transition per measurement. 


TEXAS 
." 
INSTRUMENTS 
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3V 
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NOTES: 
A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR ,; , a MHz, Zo = 50 n, Ir = 2.5 ns, 


tf = 2.5 ns. 


C. Waveform' 
is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


D. The outputs are measured one at a time with one input transition per measurement. 


TEXAS ." 
INSTRUMENTS 
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OPERATION 


NOTE: 
A. The input pulse is supplied by a generator having the following characteristics: PRR ~ 1 MHz, duty cycle = 50%, lr ,;; 6 ns, 


tf ,;; 6 ns, Zout ~ 50 n. 


CL= 15 pF 
(See 
Note A) 


TEXAS 
." 
INSTRUMENTS 
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Note 
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(See 
Note 
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Note 
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Note 
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NOTES: 
A. The Input pulse 
is supplied 
by a pulse 
generator 
having 
the following 
characteristics: 
tr ~ 
20 ns, Zout 
~ 
50 n, fpR 
~ 
500 Hz, 
duty cycle 
= 0.01. 


B. The 
output 
waveform 
is 
monitored 
by 
an 
oscilloscope 
having 
the 
following 
characteristics: 
tr 
,;; 350 
ps, 
Rin 
~ 
50 n, 
Gin ~ 
';;5 pF. 
G. The input 
pulse 
is supplied 
by a pulse 
generator 
having 
the following 
characteristics: 
tf ~ 
0.5 ns, Zout 
~ 
50 n, tw 
~ 
,;; 50 ns, 
duty cylce 
,;;0.01. 


TEXAS ." 
INSTRUMENTS 
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NOTES: 
A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR ,; 10 MHz. Zo = 50 n. tr ~ 2.5 ns, 


tf = 2.5 ns. 


C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


D. The outputs are measured one at a time with one input transition per measurement. 


TEXAS ." 
INSTRUMENlS 
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NOTES: 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. All input pulses have the following characteristics: PRR ,; 1 MHz. tr ~ tf ~ 2 ns, duty cycle ~ 50%. 
D. When measuring propagation delay items of 3-state outputs. switch 81 is open. 
E. The outputs are measured one at a time with one input transition per measurement. 


TEXAS 
." 
INSTRUMENTS 
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NOTES: 
A. CL includes probe and jig capacitance. 
B. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz. Zo ~ 50 n. 


tr ,;; 2.5 ns, tf ,;; 2.5 nso 
C. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n. 


tr ,;; 1.5 ns. tf ,;; 1.5 ns. 
D. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


E. The outputs are measured one at a time with one transition per measurement. 
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NOTES: 
A. Cl includes probe and jig capacitance. 
B. For TIl 
inputs, input pulses are supplied by generators having the following characteristics: PRR ,:; 10 MHz, Zo ~ 50 fi, 


tr ,:; 2.5 ns, tf ,:; 2.5 ns. 
C. For ECl inputs, input pulses are supplied by generators having the following characteristics: PRR ,:; 10 MHz. Zo = 50 fi, 


tr ,:; 0.7 ns, tf ,:; 0.7 ns. 


D. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


E. The outputs are measured 
one at a time with one transition 
per measurement. 
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INSTRUMENTS 
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NOTES: 
A. For TIL 
inputs, input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, 


tr ,;; 2.5 ns, tf ,;; 2.5 ns. 


B. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo 
50 n, 
tr ,;; 0.7 ns, tf ,;; 0.7 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is high except when disabled by DE. 
D. The outputs are measured one at a time with one input transition per measurement. 
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NOTES: 
A. For TIL inputs, input pulses are supplied by generators having the following characteristics: PRR ,. 10 MHz, 20 = 50 fI, 
tr ,. 2.5 ns, tf ,. 2.5 ns. 
B, For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR ,. 10 MHz, 20 = 50 fI, 
tr,. 
1.5 ns, tf ,. 1,5 ns, 
C. Waveform 1 is for an outpul with internal conditions such that the output is high except when disabled by 01:. 
D. The outputs are measured 
one at a time with one input transition per measurement. 


TEXAS 
• 
INSTRUMENTS 
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(See 
Note A) 
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NOTES: 
A. CL includes probe and jig capacitance. 
B. For TIL inputs. input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 
SO n, 
tr ,;; 2.S ns, tf ,;; 2.S ns. 
C. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, 
Ir';; 1.5 ns, tf ,;; 1.5 ns. 


D. The outputs are measured one at a time with one transition per measurement. 


TEXAS .• 
INSTRUMENTS 
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(See Note A) 
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- - - - - _. 
VOL 


NOTES: 
A. CL includes probe and jig capacitance. 
B. For TIL inputs, input pulses are supplied by generators having the following characteristics: PRR ,; 10 MHz, Zo = 50 n, 


tr ,; 2.5 ns, tf ,; 2.5 ns. 
C. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR ,; 10 MHz, Zo ~ 50 n, 
tr ,; 0.7 ns, tf ,; 0.7 ns. 


D. The outputs are measured one at a time with one transition per measurement. 


TEXAS ." 
INSTRUMENTS 


The following tables outline the logic functions Texas Instruments offers in a variety of technologies. 
The tables 
are organized 
by function 
type, and list all options 
available 
or planned 
of that function. 
The technology 
columns 
identify the appropriate 
family and identify a particular 
data book, where 
more information 
can be 
found. The applicable 
literature number, composed 
of either seven or eight digits, can be found on the back 
cover at the lower right-hand corner of each publication. 


List of Applicable 
Data Books: 


AC and ACT Devices 


Advanced Logic 


Devices 


AS and ALS Devices 


BCT Devices 


F Devices 


HC and HCT Devices 


Std TTL, LS, and S Devices 


Advanced CMOS Logic Data Book 


Advanced Logic and Bus 


Interface Logic Data Book 


ALS/ AS Logic Data Book 


BiCMoS Bus Interface Logic Data Book 


F Logic (54/75F) Data Book 


High-Speed CMOS Logic Data Book 


Standard TTL Logic Data Book 


SCAD001B 


SCYD001 


SDAD001B 


SCBD001A 


SDFD001A 


SCLD001C 


SDLD001A 


Page 


GATES......................................................... 
1-35 


Posltlve·NAND 
Gates. 
. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 
1-35 


Positive-AND 
Gates 
1·36 


Positive-OR/NOR 
Gates 
..................•.•.•.•.............. 
1-36 


OR/NOR Gates. . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . • . • . . . . . . . . . . . . . . 
1-37 


AND/NOR Gates 
...............................•.•............ 
1·37 


Drivers. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-38 


Bus Transceivers. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1·39 


MOS Memory Drivers/Transceivers............................. 
1·41 


TESTABILITY BUS INTERFACE CIRCUITS. . . . . . . . . . . . . . . . . . . . . . . . . 
1-42 


SCOPE~ Testability 
Circuits (3·State Output) . . . . • . . . . . . . . . . . . . . . 
1-42 


FLlp·FLOPS/LATCHES 
1·42 


Flip-Flops. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-42 


Latches....................................................... 
1·44 
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Page 


REGISTERS. 
. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . • . • . . 
1-46 


Shift 
Registers. 
. . . . . . . . . . . • . . . • . • . . . . . . . . . . . . . . . . . . . . • . • . • . • . . 
1·46 


Register 
Files. 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . 
1·46 


COUNTERS..................................................... 
1·47 


Synchronous 
Counters-Posltive-Edge 
Triggered 
1-47 


Asynchronous 
Counters 
(Ripple 
Clock)-Negatlve-Edge 
Triggered. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 
1·48 


8-Bit Binary 
Counters 
with 
Registers 
1·48 


DECODERS, 
ENCODERS, 
DATA SELECTORS/MULTiPLEXERS..... 
1-49 


Encoders/Data 
Selectors/Multiplexers 
1·49 


Decoders/Demultiplexers. 
. . . . . . . . . . . . . . . . . . . . . . .. .. 
.. •.•.• 
. 
1-50 


Shifters. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . 
1·50 


COMPARATORS 
AND PARITY GENERATORS. 
. . . . . . . . . . . . . . •. . . . . 
1·51 


Comparators.................................................. 
1·51 


Address 
Comparators. 
. . . . . . . . . . . . . . . . . .• .• .• . . . . . . . . . . . . . . . . . 
1-52 


Parity 
Generators/Checkers. 
. . . . . . . . . . • . • . • . . . . . . . . . . . . . . . . . . . 
1·52 


Fuse·Programmable 
Comparators. 
. . . . . . . . . . . . . • . . . . . . . . . . . . . . . 
1·52 


ARITHMETIC 
CIRCUITS 
AND FIFO MEMORIES. 
. . . . • . • . . . . . . . . . . . • . 
1-53 


Parallel 
Binary 
Adders. 
. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 
1-53 


Accumulators, 
Arithmetic 
Logic 
Units, 
Look·Ahead 
Carry 
Generators 
1-53 


First-In 
First-out 
Memories 
(FIFOs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • 
1-53 


CLOCK 
DRIVER CIRCUITS. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1·54 
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TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


8-lnput 
'30 
• 
• 
• 
• 
'11030 
• 
• 
13-lnput 
'133 
• 
• 
Dual 2-lnput 
'8003 
• 
Dual 4-lnput 
'11013 
• 
.• 


'20 
• 
• 
• 
• 
'40 
• 
• 
'1020 
• 


'11020 
• 
• 
Triple 3-lnput 
'10 
• 
• 
• 
• 


'1010 
• 


'11010 
• 
• 
Quad 2-lnput 
'00 
• 
• 
• 
• 
• 


'11000 
• 
• 
'37 
• 
• 
OC 
'38 
• 
• 
'132 
• 


'11132 
.• 
.• 


'1000 
• 
• 
Hex 2-lnput 
'804 
• 
• 


'1804 
• 
• 
Dual 4-lnput 
OC 
'22 
• 
Triple 3-lnput 
OC 
'12 
• 
Quad 2-lnput 
OC 
'01 
• 
• 
OC 
'03 
• 
• 
OC 
'1003 
• 
NOTES: 
• Product available in technology indicated 
.• New Product planned in technology indicated 
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TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Triple 
3-lnput 
OC 
'15 
• 
Quad 2-lnput 
OC 
'09 
• 
• 
• 


'7001 
• 
Dual4-input 
'21 
• 
• 
• 
• 


'11021 
• 
• 
Triple 
3-lnput 
'11 
• 
• 
• 
• 


'11011 
• 
• 
Quad 2-lnput 
'08 
• 
• 
• 
• 
• 


'1008 
• 
• 


'11008 
• 
• 
Hex 2-lnput 
'808 
• 
• 
• 


'1808 
• 
• 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Triple 
3-lnput 
'4075 
• 
Quad 2-lnput 
'32 
• 
• 
• 
• 
• 


'1032 
• 
• 


'11032 
• 
• 
Quad 2-lnput 
'7032 
• 
Hex 2-lnput 
'832 
• 
• 
• 


'1832 
• 
• 
Dual 4-lnput 
'4002 
• 
Dual 5-lnput 
'260 
• 
Triple 
3-lnput 
'27 
• 
• 
• 
• 


'11027 
• 
• 
Quad 2-lnput 
'02 
• 
• 
• 
• 
• 


'28 
• 
OC 
'33 
• 


'36 
• 
• 


'1002 
• 


'1036 
• 


'7002 
• 
'11002 
• 
• 
Hex 2-lnput 
'805 
• 
• 
• 


'1805 
• 
• 
NOTES: 
• 
Product 
available 
in technology 
indicated 


•• New 
Product 
planned 
in technology 
indicated 
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TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


8-lnput 
'4078 
• 
Quad 
2-lnput 
'86 
• 
• 
• 
• 
Exclusive 
OR Gates with 
'11086 
• 
• 
T oten-Pole 
Outputs 
'386 
• 
Quad 
2-lnput 
OC 
'136 
• 
• 
Exclusive 
OR Gates 


Quad 2-lnput 
'810 
• 
• 
Exclusive-NOR 
Gates 
'7266 
• 
Quad 
2-lnput 
OC 
'811 
• 
• 
Exclusive-NOR 
Gates 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


4-Wide 
4-2-3-2 
'64 
• 
Input 
'11064 
• 
• 


Dual2-Wide 
'51 
• 
• 
2-lnput, 
3-lnput 
'11051 
• 
• 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
HCU 
AC 
ACT 
BCT 
ABT 


Hex Inverters 
'04 
• 
• 
• 
• 
• 
• 
'11004 
• 
• 
OC 
'05 
• 
• 
'14 
• 
'11014 
• 
• 


'1004 
• 
• 
'1005 
• 
Hex Noninverters 
'34 
• 
• 
'11034 
• 
• 
OC 
'35 
• 
'1034 
• 
• 
OC 
'1035 
• 
NOTES: 
• 
Product 
available 
in technology 
indicated 
• 
New 
Product 
planned 
in technology 
indicated 


TEXAS 
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TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Quad Buffers/ 
3S 
'125 
• 
• 
• 
Drivers 
3S 
'126 
• 
• 
• 
Noninverting Hex 
3S 
'365 
• 
Buffers/ Drivers 
3S 
'367 
• 
Inverting Hex 
3S 
'366 
• 
Buffers/Drivers 
3S 
'368 
• 
Noninvarting 
3S 
'241 
• 
• 
• 
• 
• 
• 
.. 


Octal 
'11241 
• 
• 
Buffers/Drivers 
'25241 
.. 


'244 
• 
• 
• 
• 
• 
• 
.. 


'11244 
• 
• 


'1244 
• 


'25244 
.. 


'465 
• 


'541 
• 
• 
• 
• 
• 
.. 


OC 
'757 
• 
• 
• 


'760 
• 
• 
• 


'25760 
.. 


Inverting Octal 
3S 
'240 
• 
• 
• 
• 
• 
• 
.. 


Buffers/Drivers 
'11240 
• 
• 
'1240 
• 
'25240 
.. 


'466 
• 
'540 
• 
• 
• 
• 
• 
.• 


OC 
'756 
• 
• 
.. 


'763 
• 
• 
Inverting and 
3S 
'230 
• 
Noninverting Octal 
OC 
'762 
• 
Buffers/Drivers 
Noninverting 10-Bit 
3S 
'11827 
• 
• 
Buffers/Drivers 
'29827 
• 
• 
.. 


Inverting 10-Bit 
3S 
'11828 
• 
• 
Buffers/Drivers 
'29828 
• 
• 
Noninverting 16-bit 
3S 
'16244 
.• 
• 
Buffers/Drivers 
Inverting 16-bit 
3S 
'16240 
.. 
• 
Buffers/ Drivers 
Noninverting 18-bit 
3S 
'16825 
.. 
.. 


Buffers/Drivers 
Inverting 18-bit 
3S 
'16826 
.. 
.• 


Buffers/Drivers 
Noninverting 20-bit 
3S 
'16827 
.• 
.• 


Buffers/Drivers 
Inverting 20-bit 
3S 
'16828 
.. 
.• 


Buffers/Drivers 
NOTES: 
• Product available in technology indicated 
.• New Product planned in technology indicated 
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TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Octal Buffers/ 
'746 
• 
Drivers with Input 
'747 
• 
Pull-up Resistors 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Noninverting Quad 
OC 
'759 
• 
Transceivers 
3S 
'243 
• 
• 
• 
• 
Inverting Quad 
OC 
'758 
• 
Transceivers 
3S 
'242 
• 
• 
• 
• 
Noninverting 
3S 
'245 
• 
• 
• 
• 
• 
• 
.. 


Octal Transceivers 
'1245 
• 
'11245 
• 
• 


'25245 
• 
OC 
'621 
• 
• 
3S 
'623 
• 
• 
• 
• 
• 
• 
•. 


'11623 
• 
• 
OC/3S 
'639 
• 
• 
OC 
'641 
• 
• 
3S 
'645 
• 
• 
• 
• 
3S 
'1640 
• 


'1645 
• 
Inverting 
3S 
'620 
• 
• 
• 
• 
.. 


Octal 
'11620 
• 
• 
Transceivers 
'25620 
.. 


OC 
'622 
• 
• 
OC/3S 
'638 
• 
• 
3S 
'640 
• 
• 
• 
• 
• 
.. 


'11640 
• 
• 


'25640 
•. 


OC 
'642 
• 
• 
.. 


'25642 
• 
True and 
3S 
'643 
• 
• 
• 
Inverting Octal 
'11643 
• 
• 
Transceivers 
OC 
'644 
• 
Noninverting 9-B~ 
3S 
'11863 
•. 
.. 


Transceivers 
'29863 
• 
• 
Inverting 9-Bit 
3S 
'11864 
.. 
.. 


Transceivers 
'29864 
• 
• 
Noninverting 10-Bit 
35 
'11861 
.. 
.. 


Transceivers 
'29861 
• 
• 
Inverting 10-Bit 
3S 
'11862 
.. 
.. 


Transceivers 
'29862 
• 
• 
Noninverting 16-Bit 
3S 
'16245 
• 
• 
Transceivers 
'16623 
.. 
•. 


NOTES: 
• Product available in technology indicated 
•• New Product planned in technology indicated 
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BUFFER/DRIVERS 
AND BUS TRANSCEIVERS 
(continued) 


Bus Transceivers 
(continued) 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Inverting 16-Bit 
3S 
'16640 
.. 
• 
Transcervers 
'16620 
• 
.. 


Noninverting 18-Bit 
3S 
'16863 
.. 
.. 


Transceivers 
Inverting 18-Bit 
3S 
'16864 
.. 
.. 


Transceivers 
Noninverting 20-Bit 
3S 
'16861 
.. 
.. 


Transceivers 
Inverting 20-Bit 
3S 
'16862 
.. 
.. 


Transceivers 
Noninverting 
3S 
'543 
.. 
• 
.. 


Octal Registered 
'11543 
.. 
.. 


Transceivers 
'646 
• 
• 
• 
• 
• 
.. 


'11646 
• 
• 


'25646 
.. 


OC 
'647 
• 
3S 
'652 
• 
• 
• 
• 
• 
.. 


'11652 
• 
• 


'25652 
.. 


OC/3S 
'653 
• 


'654 
• 
3S 
'2952 
.. 
.. 


Inverting Octal 
3S 
'544 
.. 
• 
.. 


Registered 
'11544 
.. 
.. 


Transceivers 
'648 
• 
• 
• 
• 
.. 
.. 


'11648 
• 
• 


'651 
• 
• 
• 
• 
.. 
.. 


'11651 
.. 
.. 


'2953 
.. 
.. 


Noninverting 
3S 
'16470 
.. 
.. 


16-Bit Registered 
'16543 
.. 
• 
Transceivers 
'16646 
.. 
• 


'16652 
.. 
• 
'16952 
.. 
.. 


Inverting 
3S 
'16471 
.. 
.. 


16-Bit Registered 
'16544 
.. 
• 
Transceivers 
'16648 
.. 
.. 


'16651 
.. 
.. 


'16953 
.. 
.. 


Noninverting 
3S 
'16472 
.. 
.. 


18·Bit Registered 
'16474 
.. 
.. 


Transceivers 
Inverting 
3S 
'16473 
.. 
.. 


18-Bit Registered 
'16475 
.. 
.. 


Transceivers 
NOTES. 
• Product available in technology indicated 
.• New Product planned in technology indicated 
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BUFFER/DRIVERS 
AND BUS TRANSCEIVERS 
(continued) 


Bus Transceivers 
(continued) 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


8-/9-Bit 
Bus 
3S 
'657 
.. 
.. 
.. 


Transceivers 
'11657 
.. 
.. 


with Parity 
'658 
• 
• 
Checkerl 
'659 
• 
• 
Generator 
'664 
• 


'665 
• 
3S/OC 
'11833 
.• 
.. 


'29833 
• 
• 


'11834 
.• 
.• 


'29834 
• 


'11853 
.. 
.. 


'29853 
• 
• 


'11854 
.• 
.• 


'29854 
• 
• 
Universal 
3S 
'11852 
.. 
.. 


Transceivers/ 
'856 
• 
Port Controllers 
'877 
• 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Octal 
3S 
'2623 
• 
Transceivers 
'2640 
• 
wI Series 
'2645 
• 
Resistors on 


Output 


Octal 
Buffersl 
3S 
'2240 
• 
• 
Drivers wi 
'2241 
• 
Series 
Resistors 
'2244 
• 
• 
on Output 
'2540 
• 
'2541 
• 
Octal 
3S 
'2245 
.• 


Bidirectional 


Transceiver wI 


Series 
Resistors 


on A-port 


Octal 
latch 
wI 
3S 
'2574 
.. 


Series 
Resistors 


on Output 


10-Bit Buffersl 
3S 
'2827 
• 
Drivers wI 
'2828 
• 
Series Resistors 


11-Bit Buffersl 
3S 
'2410 
.. 


Drivers 
wI 
'2411 
.. 


Series 
Resistors 


NOTES: 
• 
Product 
available 
in technology 
indicated 


.• New 
Product 
planned 
in technology 
indicated 
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TESTABILITY 
BUS INTERFACE 
CIRCUITS 


SCOPE'" Testability Circuits (3·State Output) 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Octal Buffer/ 
3S 
'8244 
• 


Driver 


Octal 
3S 
'8245 
• 


Transceiver 
Octal 
3S 
'8373 
• 


Transparent 
Latch 
Octal Flip-Flop 
3S 
'8374 
• 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Dual J-K Edge 
'73 
• 


Triggered 
'76 
• 


'107 
• 


'109 
• 
• 
• 
• 


'11109 
• 
• 


'112 
• 
• 
• 


'11112 
• 
• 


'113 
• 
• 
• 


'114 
• 
• 
Dual D-Type 
'74 
• 
• 
• 
• 
• 


'11074 
• 
• 
Dual D-Type 
'7074 
• 


with 2-lnput 
'7075 
• 


NAND/NOR Gates 
'7076 
• 
Dual4-Bit 
'874 
• 
• 


D-Type 
'11874 
• 
• 
Edge-Triggered 
'876 
• 
• 


3S 
'878 
• 
• 


'879 
• 
• 


Quad D-Type 
'173 
• 


'175 
• 
• 
• 
• 


'11175 
• 
• 


'379 
• 
• 


'11379 
• 
" 
Hex D-Type 
'174 
• 
• 
" 
• 


'11174 
" 
" 
'378 
" 
• 


'11378 
" 
" 
Octal D-Type 
3-S 
'374 
• 
• 
• 
• 
• 
• 
" 
True Data 
'11374 
• 
• 


'574 
• 
• 
" 
• 
• 
" 
" 
NOTES, 
• 
Product available in technology indicated 


.•. New Product planned 
in technology 
indicated 
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TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Octal D-Type True 
'273 
• 
• 
• 
• 
Data with Clear 
'11273 
• 
• 
3-$ 
'575 
• 
• 


'874 
• 
• 
'878 
• 
• 
Octal D-Type True 
'377 
• 
• 
• 
• 
Data with Enable 
'11377 
• 
• 
OctalD-Type 
3-$ 
'534 
• 
• 
• 
• 
• 
• 
• 
Inverting 
'11534 
• 
• 


'564 
• 
• 
• 
• 
• 


'576 
• 
• 
'826 
• 


'11826 
• 
• 
'29826 
• 
• 
Octal Dual Ranked 
3-$ 
'4374 
• 
True Data 
'11478 
• 
• 
Octal Inverting 
3-$ 
'577 
• 
• 
with Clear 
'879 
• 
• 
Octal Inverting 
3-$ 
'876 
• 
• 
with Preset 


Octal True 
3-$ 
'825 
• 
Data 
'11825 
• 
• 


'29825 
• 
• 
9-BitTrue 
3-$ 
'823 
• 
• 
Data 
'11823 
• 
• 
'29823 
• 
• 
9-Bit 
3-$ 
'824 
• 
Inverting 
'11824 
• 
• 
'29824 
• 
• 
10-BitTrue 
3-$ 
'821 
• 
• 
Data 
'11821 
• 
• 


'29821 
• 
• 
10-Bit 
3-$ 
'822 
• 
Inverting 
'11822 
• 
• 
8-Bit Diagnostic 
'29818 
• 
Pipeline Register 
16-Bit 
3-$ 
'16374 
• 
• 
Noninverting 
16-Bit Inverting 
3-$ 
'16534 
• 
• 
18-Bit 
3-$ 
'16823 
• 
• 
Noninverting 
18-Bit Inverting 
3-$ 
'16824 
• 
• 
20-Bit 
3-$ 
'16821 
• 
• 
Noninverting 
20-Bit Inverting 
3-$ 
'16822 
• 
• 
NOTES: 
• Product available in technology indicated 
• New Product planned in technology indicated 


TEXAS • 
INSTRUMENTS 


NO. OF 
TECHNOLOGY 
DESCRIPTION 
BITS 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Bistable 
4-Bit 
'75 
• 
'375 
• 
OoType 
Octal 
'996 
• 
Edge-Triggered 


Inverting 
and 


Noninverting 


OoType 
Octal 
3S 
'990 
• 
Transparent 


Readback 
Latch 


True 


9-Bit 
3S 
'992 
• 
10-Bit 
3S 
'994 
• 
OoType 
Octal 
3S 
'991 
• 
Transparent 


Readback 
Latch 


Inverting 


9-Bit 
3S 
'993 
• 
OoType 
Octal 
3S 
'666 
• 
Transparent 
with 


Clear True 


Outputs 


OoType 
Octal 
'667 
• 
Transparent 
with 


Clear 
Inverting 


Outputs 


OoType 
Octal 
3-S 
'373 
• 
• 
• 
• 
• 
• 
.• 


Transparent 
'11373 
• 
• 
True 
'573 
• 
• 
• 
• 
• 
.• 
.• 


16-Bit 
3S 
'16373 
.• 
• 
OoType 
Octal 
3-S 
'873 
• 
• 
Oual4-Bit 
'11873 
• 
• 
Transparent 


True 


NOTES: 
• 
Product 
available 
in technology 
indicated 


•• New 
Product 
planned 
in technology 
indicated 


TEXAS 
• 
INSTRUMENTS 


NO. OF 
TECHNOLOGY 
DESCRIPTION 
BITS 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


OoType 
Octal 
3-S 
'533 
• 
• 
• 
• 
.. 


Transparent 
'11533 
• 
• 
Inverting 
'563 
• 
• 
• 
• 
.. 


'580 
• 
• 


16-Bit 
3S 
'16533 
.• 
.• 


Oual4·Bit 
Octal 
3-S 
'880 
• 
• 
Transparent 
Inverting 
2-lnput 
Octal 
3-S 
'604 
• 
Multiplexed 
Addressable 
Octal 
2-S 
'259 
• 
• 
Q 
'4724 
• 
OoType 
10-Bit 
3-S 
'841 
• 
• 
.• 


True 
'11841 
.. 
.. 


Inputs 
'29841 
• 
.. 


9-Bit 
3-S 
'843 
• 
• 
.. 


'11843 
.. 
.. 


'29843 
• 
• 


Octal 
3-S 
'845 
• 
• 
.. 


'11845 
.• 
.. 


'29845 
• 
.. 


18-Bit 
3S 
'16843 
.• 
.• 


20-Bit 
3S 
'16841 
.. 
.. 


OoType 
10-Bit 
3-S 
'842 
• 
• 
Inverting 
'11842 
.. 
.. 


Inputs 
'29842 
• 
.. 


9-Bit 
3-5 
'844 
• 
• 


'11844 
.. 
.. 


'29844 
• 
.. 


Octal 
3-S 
'846 
• 


'11846 
.. 
.. 


'29846 
• 
• 


18-Bit 
3S 
'16844 
.. 
.. 


20-Bit 
3S 
'16842 
.. 
.• 


NOTES: 
• Product available in technology indicated 
.• New Product planned in technology indicated 


TEXAS 
." 


INSTRUMENTS 


NO. OF 
TECHNOLOGY 
DESCRIPTION 
BITS 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BeT 
ABT 


Parallel-In 
4 
'194 
• 
• 
Parallel-Out 
'11194 
• 
.. 


Bidirection 
8 
'198 


'299 
• 
• 
• 
.. 


'11299 
.. 
.. 


'323 
• 
• 
•. 


'11323 
.. 
.. 


Parallel-In 
4 
'195 
• 
• 
Parallel-out 


Serial-In 
8 
'164 
• 
• 
Parallel-Out 


Parallel-In 
8 
'165 
• 
• 
Serial-out 
'166 
• 
• 
Serial-In 
8 
3-S 
'594 
• 
Parallel-Out 
'595 
• 
with Output 


Latches 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Dual 16 Word 
x 
3-S 
'870 
• 
• 
4 Bits 
'11870 
.. 
.. 


'871 
• 
NOTES: 
• 
Product 
available 
in technology 
indicated 
•• New 
Product 
planned 
in technology 
indicated 


TEXAS ." 
INSTRUMENTS 


PARALLEL 
TECHNOLOGY 
DESCRIPTION 
LOAD 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 


4-Bit 
Sync 
'160 
• 
• 
• 
• 
Decade 
'11160 
• 
.. 


'162 
• 
• 
• 


'11162 
• 
.. 


'560 
• 
4-Bit 
Sync 
'168 
• 
• 
Decade Up/ 
'11168 
.. 
.. 


Down 
Async 
'190 
• 
.. 
• 
'11190 
.. 
.. 


'192 
• 
.. 
• 


'11192 
.. 
.. 


Sync 
'568 
• 
• 


'11568 
.. 
.. 


4-Bit 
Sync 
'161 
• 
• 
• 
• 
Binary 
'11161 
.. 
.. 


'163 
• 
• 
• 
• 


'11163 
.. 
.. 


'561 
• 
8-Bit 
Sync 
'11579 
.. 
.. 


Binary 
4-Bit Binary 
Async 
'191 
• 
.. 
• 
Up/Down 
'11191 
.. 
.. 


'193 
• 
.. 
• 
'11193 
.. 
.. 


Sync 
'169 
• 
• 
• 


'11169 
.. 
.. 


'569 
• 
• 


'11569 
.. 
.. 


'8169 
• 
8-Bit 
AsyncCLR 
'867 
• 
• 
Up/Down 
'11867 
.. 
.. 


SyncCLR 
'869 
• 
• 


'11869 
.. 
.. 


Divide-by-10 
Sync 
'4017 
• 
Counter 


NOTES: 
• Product available in technology indicated 
.• New Product planned in technology indicated 


TEXAS ~ 
INSTRUMENTS 


COUNTERS 
(continued) 


Asynchronous 
Counters (Ripple Clock}-Negative-Edge 
Triggered 


PARALLEL 
TECHNOLOGY 
DESCRIPTION 
LOAD 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 


Dual 4-Bit 
Decade 
None 
'390 
• 
Set-to-9 
'490 
• 
Dual4-Bit 
None 
'393 
• 
Binary 


7-Bit 
Sync 
'4024 
• 
Binary 


12-Bit 
Sync 
'4040 
• 
Binary 


14-Bit 
Sync 
'4020 
• 
Binary 
'4060 
• 


'4061 
• 


PARALLEL 
TECHNOLOGY 
DESCRIPTION 
LOAD 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 


Parallel 
3-State 
'590 
• 
Register 
'11590 
.. 
.. 


Outputs 


Parallel 
2-State 
'11592 
.. 
.. 


Register 


Inputs 


Parallel 
I/O 
3-State 
'11593 
.. 
.. 


NOTES: 
• 
Product 
available 
in technology 
indicated 


.• New 
Product 
planned 
in technology 
indicated 


TEXAS ." 
INSTRUMENTS 


DECODERS, 
ENCODERS, 
DATA 
SELECTORS/MULTIPLEXERS 


Encoders/Data 
Selectors/Multiplexers 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Quad 2-10-1 
'157 
• 
• 
• 
• 


'11157 
• 
• 


'158 
• 
• 
• 
• 


'11158 
• 
• 


'298 
• 
• 
3-S 
'257 
• 
• 
• 
• 


'11257 
• 
• 


'258 
• 
• 
• 
• 


'11258 
• 
• 
Dua14-t0-1 
'153 
• 
• 
• 
• 
'11153 
• 
• 
3-S 
'253 
• 
• 
• 
• 


'11253 
• 
• 


'352 
• 
• 
• 
• 


'11352 
• 
• 
3-S 
'353 
• 
• 
• 
• 
'11353 
• 
• 
Hex2-to-1 
3-S 
'857 
• 
• 
Universal 


Multiplexer 
8-10-1 
'151 
• 
• 
• 
• 


'11151 
• 
• 
3-S 
'251 
• 
• 
• 


'11251 
• 
• 


'354 
• 
16-to-1 
'11150 
• 
• 
3-S 
'250 
• 


'11250 
• 
• 


'850 
• 


'851 
• 
Full BCD 
'147 
• 
Cascadable 
'148 
• 
Octal 


NOTES: 
• Product available in technology indicated 
• New Product planned in technology indicated 


TEXAS .", 
INSTRUMENTS 


DECODERS, 
ENCODERS, 
DATA 
SELECTORS/MULTIPLEXERS 
(continued) 


Decoders/Demultiplexers 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


DuaI2-to-4 
'239 
• 


'11239 
• 
.. 


'139 
• 
.. 
• 
• 


'11139 
• 
.. 


'155 
• 
OC 
'156 
• 
3-to-8 
'138 
• 
• 
• 
• 
• 
'11138 
• 
• 
3-to-8 
'237 
• 
• 
'238 
• 
• 


'11238 
• 
• 
3-to-8with 
'131 
• 
• 
Address 
'137 
• 
• 
• 
• 
Registers 
4-to-10 
'42 
• 
BCD-to-Decimal 
4-to-16 
'154 
• 
'11154 
.. 
.. 


4-to-16 with 
'4514 
• 
Address Latches 
'4515 
• 
Dual 2-to-4 for 
'2414 
.. 


Battery Backed- 
Up Memories 


NOTES: 
• Product available in technology indicated 
.• New Product planned in technology indicated 


TEXAS 
." 
INSTRUMENTS 


DESCRIPTION 
TECHNOLOGY 


INPUT 
P-Q 
P-Q 
P>Q 
P>Q 
P<Q 
OUTPUT 
ENABLE 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 


4-Bitl 
Yes 
Yes 
No 
2-S 
No 
'85 
• 
8-Bit 


20kfi 
Yes 
No 
No 
No 
No 
OC 
Yes 
'518 
• 
• 
Pull-up 
No 
Yes 
No 
No 
No 
2-S 
Yes 
'520 
• 
• 


'11520 
• 
• 
No 
Yes 
No 
No 
No 
OC 
Yes 
'522 
• 
No 
Yes 
No 
Yes 
No 
2-S 
No 
'682 
• 
Standard 
Yes 
No 
No 
No 
No 
OC 
Yes 
'519 
• 
• 
No 
Yes 
No 
No 
No 
2-S 
Yes 
'521 
• 
• 
'11521 
• 
• 
No 
Yes 
No 
Yes 
No 
2-S 
No 
'684 
• 
No 
Yes 
No 
No 
No 
2-S 
Yes 
'688 
• 
• 
No 
Yes 
No 
No 
No 
OC 
Yes 
'689 
• 
Latched 
P 
No 
No 
Yes 
No 
Yes 
2-S 
Yes 
'885 
• 
Latched 
Yes 
No 
Yes 
No 
Yes 
L 
Yes 
'866 
• 
Pand 
Q 


TEXAS 
." 
INSTRUMENTS 


OUTPUT 
LATCHED 
TECHNOLOGY 
DESCRIPTION 
ENABLE 
ENABLE 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 


16-Bit to 4-Bit 
Yes 
'677 
• 


'11677 
•. 
•. 


Yes 
'11678 
•. 
•. 


12-Bit to 4-Bit 
Yes 
'679 
• 
• 
Yes 
'680 
• 


NO. OF 
TECHNOLOGY 
DESCRIPTION 
BITS 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


Odd/Even 
9 
'280 
• 
• 
• 
• 
Generators/ 
'11280 
• 
• 
Checkers 
'286 
• 


'11286 
• 
• 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


16-Bit Identity 
'526 
.. 


Comparator 


12-Bit Identity 
'528 
• 
Comparator 


8-Bit 
Identity 
'527 
• 
Comparator 
and 


4-Bit Comparator 


NOTES: 
• 
Product 
available 
in technology 
indicated 
•• New Product 
planned 
in technology 
indicated 


TEXAS 
." 
INSTRUMENTS 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 
ABT 


4-Bit Arithmetic 
'181 
• 
Logic Units: 
'11181 
• 
• 
Function 
'381 
• 
Generators 
'881 
• 
'11881 
.. 
•. 


4-Bit Arithmetic 
'382 
• 
Logic Unit With 


Ripple 
Carry 


Look Ahead 
I 
32-Bit 
'882 
• 
Carry 
'11882 
•. 
•. 


Generators 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
LS 
S 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 


16 Words 
x 
3-5 
'222 
• 
4 Bits 
3-5 
'224 
• 
3-5 
'232 
• 
OC 
'227 
• 
OC 
'228 
• 
16 Words 
x 
3-5 
'225 
• 
5 Bits 
3-5 
'229B 
• 
3-5 
'233B 
• 
64 Words 
x 
3-5 
'236 
• 
4 Bits 
3-5 
'234 
• 
64 Words 
x 
3-5 
'235 
• 
5 Bits 


64 Words 
x 
3-5 
'2232A 
• 
8 Bits 


64 Words 
x 
3-5 
'2233A 
• 
9 Bits 


32 Words 
x 
3-5 
'2238 
• 
9 Bits 


Bidirectional 


1k Words 
x 
'7801 
• 
18 Bits 
'7802 
.. 


1k Words 
x 
'2235 
.. 


9 Bits 


Bidirectional 


NOTE5: 
• 
Product 
available 
in technology 
indicated 
•• New 
Product 
planned 
in technology 
indicated 


TEXAS 
." 
INSTRUMENTS 


TECHNOLOGY 
DESCRIPTION 
TYPE 
ALS 
AS 
F 
HC 
HCT 
AC 
ACT 
BCT 


Hex Inverting 
Clock 
'11204 
• 
Drivers/Buffers 


Dual 1-to-4 Clock 
'11208 
• 
• 
Drivers/Buffers 


Triple 
4-lnput 
AND/NAND 
'11800 
.. 
.. 


Clock 
Drivers 


Triple 
4-lnput 
OR/NOR 
'11802 
.. 
.. 


Clock 
Drivers 


Octal 
Divide-by-2 
'303 
• 
Clock 
Drivers 


(6 Invert, 
9 Noninvert) 


Octal 
Divide-by-2 
'305 
• 
Clock 
Drivers 
(8 Noninvert) 


Octal 
Divide-by-2 
'304 
.. 


Clock 
Drivers 


(4 Invert, 
4 Noninvert) 


NOTES: 
• 
Product 
available 
in technology 
indicated 


.• New Product 
planned 
in technology 
indicated 


DESCRIPTION 
LEVEL 
TRANSLATION 
OUTPUT 
TYPE 
AVAILABILITY 


Octal 
Bus Driver 
ECL-to-TIL 
OC 
10KHT5538 
• 
Inverting 
100KT5538 
• 
3S 
10KHT5540 
• 
100KT5540 
• 
TIL-to-ECL 
OE 
10KHT5542 
• 
100KT5542 
• 
Octal 
Bus Driver 
ECL-to-TIL 
OC 
10KHT5539 
• 
Noninverting 
100KT5539 
• 
3S 
10KHT5541 
• 
100KT5541 
• 
TIL-to-ECL 
OE 
10KHT5543 
• 
100KT5543 
• 
Octal 
Bus Transceiver 
ECL-to-TIL 
OE/3S 
10KHT5563 
.. 


Inverting 
TIL-to-ECL 
100KT5563 
.. 


10KHT5562 
.. 


100KT5562 
.. 


Octal 
Bus Transceiver 
ECL-to-TIL 
OE/3S 
10KHT5564 
.. 


Noninverting 
TIL-to-ECL 
100KT5564 
.. 


10KHT5565 
.. 


100KT5565 
.. 


TEXAS -II} 
INSTRUMENTS 


Eel TRANSLATORS (continued) 


ECL-to-TIL 
or TIL-to-ECL 
Translators (continued) 


DESCRIPTION 
LEVEL 
TRANSLATION 
OUTPUT 
TYPE 
AVAILABILITY 


Octal 
D-Type 
Latch 
ECL-to-TIL 
3S 
10KHT5575 
• 


Inverting 
100KT5575 
• 


TIL-to-ECL 
OE 
10KHT5579 
• 


100KT5579 
• 


Octal 
D-Type 
Latch 
ECL-to-TIL 
3S 
10KHT5573 
• 


True 
100KT5573 
• 


TIL-to-ECL 
OE 
10KHT5577 
• 


100KT5577 
• 


Octal 
D-type 
Flip-Flop 
ECL·to-TIL 
3S 
10KHT5576 
• 


Inverting 
100KT5576 
• 


TIL·to-ECL 
OE 
10KHT5560 
• 


100KT5560 
• 
Octal 
D-Type 
Flip-Flop 
ECL-to-TIL 
3S 
10KHT5574 
• 
True 
100KT5574 
• 
TIL-to-ECL 
OE 
10KHT5576 
• 
100KT5576 
• 
Octal 
Registered 
ECL-to-TIL 
OEt3S 
10KHT5591 
• 
Transceiver 
Inverting 
100KT5591 
• 


10KHT5593 
• 


100KT5593 
• 


10KHT5646 
• 


100KT5646 
• 
Octal 
Registered 
ECL-to-TIL 
OEt3S 
10KHT5590 
• 
Transceiver 
Noninverting 
100KT5590 
• 


10KHT5592 
• 


100KT5592 
• 


10KHT5646 
• 


100KT5646 
• 
NOTES: 
• 
Product 
available 
in technology 
indicated 
• 
New 
Product 
planned 
in technology 
indicated 


TEXAS 
." 
INSTRUMENTS 


EPIC'" ACL PINOUTS 


'ACll000. 
'ACTll000 
'ACll002. 
'ACT11002 
'ACll004. 
'ACT11004 
QUADRUPLE 2-INPUT 
QUADRUPLE 2·INPUT 
HEX INVERTERS 
POSITIVE-NAND GATES 
POSITIVE·NOR GATES 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 
1 U20 
1Y 
lA 
lA 
1 U,6 
18 
1A 
1 U16 
18 
2Y 
2 
19 
2A 
1Y 
2 
15 
2A 
1Y 
2 
15 
2A 
3Y 
3 
18 
3A 
2Y 
3 
14 
28 
2Y 
3 
14 
28 
GNO 
4 
17 
NC 
GNO 
4 
13 
VCC 
GNO 
4 
13 
VCC 
GNO 
5 
16 
VCC 
GNO 
5 
12 
VCC 
GNO 
5 
12 
VCC 
GNO 
6 
15 
VCC 
3Y 
6 
11 
3A 
3Y 
6 
11 
3A 
GNO 
7 
14 
NC 
4Y 
7 
10 
38 
4Y 
7 
10 
38 
4Y 
8 
13 
4A 
48 
8 
9 
4A 
48 
8 
9 
4A 
5Y 
9 
12 
5A 
6Y 
10 
11 
6A 


'ACll008. 
'ACT11008 
'ACll0l0. 
'ACT11010 
'ACll0ll, 
'ACT11011 
QUADRUPLE 2-INPUT 
TRIPLE 3-INPUT 
TRIPLE 3·INPUT 
POSITIVE-AND GATES 
POSITIVE-NAND GATES 
POSITIVE·AND GATES 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


lA 
1 U16 
18 
1A 
1 U,6 
18 
1A 
1 U16 
18 


lY 
2 
15 
2A 
lY 
2 
15 
1C 
lY 
2 
15 
lC 


2Y 
3 
14 
28 
2Y 
3 
14 
2A 
2Y 
3 
14 
2A 


GNO 
4 
13 
VCC 
GNO 
4 
13 
VCC 
GNO 
4 
13 
VCC 
GNO 
5 
12 
VCC 
GNO 
5 
12 
VCC 
GNO 
5 
12 
VCC 
3Y 
6 
11 
3A 
3Y 
6 
11 
28 
3Y 
6 
11 
28 


4Y 
7 
10 
38 
3C 
7 
10 
2C 
3C 
7 
10 
2C 


48 
8 
9 
4A 
38 
8 
9 
3A 
38 
8 
9 
3A 


'ACll013. 
'ACT11013 
'ACll014. 
'ACT11014 
'ACll020. 
'ACT11020 
DUAL 4-INPUT GATES 
HEX INVERTERS 
DUAL 4-INPUT 
(TOP VIEW) 
(TOP VIEW) 
POSITIVE·NAND GATES 
(TOP VIEW) 
18 
1 U,4 
NC 
1Y 
1 U20 
1A 
1A 
2 
13 
1C 
2Y 
2 
19 
2A 
18 
1 
14 
NC 


1Y 
3 
12 
10 
3Y 
3 
18 
3A 
1A 
2 
13 
1C 


GNO 
4 
11 
VCC 
GNO 
4 
17 
NC 
1Y 
3 
12 
10 


2Y 
5 
10 
2A 
GNO 
5 
16 
VCC 
GNO 
4 
11 
VCC 


20 
6 
9 
28 
GNO 
6 
15 
VCC 
2Y 
5 
10 
2A 


2C 
7 
S 
NC 
GNO 
7 
14 
NC 
20 
6 
9 
28 


4Y 
8 
13 
4A 
2C 
7 
8 
NC 


5Y 
9 
12 
5A 
6Y 
10 
11 
6A 


TEXAS '1!1 
INSTRUMENTS 


EPIC'" ACL PINOUTS (continued) 


'AC11021, 'ACT11021 
'AC11027, 'ACT11027 
'AC11030, 'ACT11030 
DUAL 4-INPUT 
TRIPLE 3-INPUT 
8-INPUT POSITIVE·NAND GATES 
POSITIVE-AND GATES 
POSITIVE·NOR GATES 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 
C 
1 U14 
0 
lB 
1 U14 
NC 
lA 
1 U16 
lB 
B 
2 
13 
E 
lA 
2 
13 
lC 
lY 
2 
15 
lC 
A 
3 
12 
F 
lY 
3 
12 
10 
2Y 
3 
14 
2A 
GNO 
4 
11 
VCC 
GNO 
4 
11 
Vcc 
GNO 
4 
13 
VCC 
Y 
5 
10 
NC 
2Y 
5 
10 
2A 
GNO 
5 
12 
VCC 
NC 
6 
9 
G 
20 
6 
9 
2B 
3Y 
6 
11 
26 
NC 
7 
8 
H 
2C 
7 
8 
NC 
3C 
7 
10 
2C 


36 
8 
9 
3A 


'AC11032, 'ACT11032 
'ACll034, 
'ACT11034 
'ACll051, 
'ACT11051 
QUADRUPLE 2-INPUT 
HEX NONINVERTERS 
DUAL 2-INPUT ANDoORGATE 
POSITIVEoOR GATES 
/TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


lY 
1 U20 
lA 
18 
lC 
lA 
1 U16 
16 
2Y 
2 
19 
2A 
lA 
2 
10 
lY 
2 
15 
2A 
3Y 
3 
18 
36 
lY 
3 
IE 
2Y 
3 
14 
26 
GNO 
4 
17 
NC 
GNO • 
Vee 
GNO 
4 
13 
VCC 
GNO 
5 
16 
VCC 
2Y 
5 
IF 
GNO 
5 
12 
VCC 
GNO 
6 
15 
VCC 
20 
6 
2A 
3Y 
6 
11 
3A 
GNO 
7 
14 
NC 
2C 
7 
26 
4Y 
7 
10 
36 
4Y 
8 
13 
4A 
46 
8 
9 
4A 
5Y 
9 
12 
5A 
6Y 
10 
11 
6A 


'ACll064, 
'ACT11064 
'ACll074, 
'ACT11074 
'ACll086, 
'ACT11086 
QUAD 4-2-3-2-INPUT AND-oR GATE 
DUAL D-TYPE POSITIVE-EDGE 
QUAD 2-INPUT EXCLUSIVEoOR GATE 


(TOP VIEW) 
TRIGGERED FLIP·FLOPS WITH 
(TOP VIEW) 
CLEAR AND PRESET 


C 
0 
(TOP VIEW) 
lA 
1 U 
16 
16 
8 
E 
lPRE 
1 U14 
lCLK 
lY 
2 
15 
2A 
A 
12 
F 
10 
10 
2Y 
3 
14 
26 
2 
13 
GNO 
11 
Vee 
10 
3 
12 
lCLR 
GNO 
4 
13 
Vcc 
Y 
10 
G 
GNO 
4 
11 
VCC 
GNO 
5 
12 
Vcc 
K 
9 
H 
20 
5 
10 
2CLR 
3Y 
6 
11 
3A 
J 
8 
I 
20 
6 
9 
20 
4Y 
7 
10 
36 
2PRE 
7 
8 
2CLK 
46 
8 
9 
4A 


TEXAS • 
INSTRUMENlS 


EPIC'" ACL PINOUTS (continued) 


'AC11109, 'ACT11109 
'AC11112, 'ACT11112 
DUAL J-K 
DUAL J-K NEGATIVE 
POSITIVE-EDGE-TRIGGERED 
EDGE-TRIGGERED FLIP-FLOPS 
FLlp·FLOPS WITH CLEAR AND PRESET 
WITH CLEAR AND PRESET 


(TOP VIEW) 
(TOP VIEW) 


1PRE 
1 U16 
lCLK 
lPRE 
1 U16 
lJ 
10 
2 
15 
1K 
10 
2 
15 
lK 
10 
3 
14 
lJ 
10 
3 
14 
lCLK 
GNO 
4 
13 
lCLR 
GNO 
4 
13 
lCLR 
20 
5 
12 
VCC 
20 
5 
12 
VCC 
20 
6 
II 
2CLR 
20 
6 
II 
2CLR 
2PRE 
7 
10 
2J 
2PRE 
7 
10 
2CLK 
2CLK 
8 
9 
2K 
2J 
8 
9 
2K 


'AC11138, 'ACT11138 
'AC11139, 'ACT11139 
3-L1NE TO a·LINE 
DUAL 2-LINE TO 4-L1NE 
DECODERS/DEMULTIPLEXERS 
DECODERS/DEMULTIPLEXERS 
(TOP VIEW) 
(TOP VIEW) 


Y1 
1 U16 
YO 
1Y1 
1 U16 
1YO 
Y2 
2 
15 
A 
1Y2 
2 
15 
1A 
Y3 
3 
14 
B 
1Y3 
3 
14 
1B 
GNO 
4 
13 
C 
GNO 
4 
13 
lG 
Y4 
5 
12 
VCC 
2YO 
5 
12 
VCC 
Y5 
6 
11 
Gl 
2Y1 
6 
11 
2G 
Y6 
7 
10 
G2A 
2Y2 
7 
10 
2A 
Y7 
8 
9 
G2B 
2Y3 
8 
9 
2B 


'AC11132, 'ACT11132 
QUADRUPLE 2-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 


(TOP VIEW) 


I 
U16 


2 
15 


3 
14 


4 
13 
5 
12 
6 
II 


7 
10 
8 
9 


'AC11151, 'ACT11151 
'AC11153, 'ACT11153 
1 OF 8 DATA 
DUAL 4-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
SELECTORS/MULTIPLEXERS 
(TOP VIEW) 
(TOP VIEW) 


DO 
1 U16 
01 
A 
I 
U16 
1CO 
G 
2 
15 
02 
B 
2 
15 
lC1 
Y 
3 
14 
03 
1Y 
3 
14 
1C2 
GNO 
4 
13 
04 
GNO 
4 
13 
1C3 
W 
5 
12 
VCC 
2Y 
5 
12 
VCC 
A 
6 
11 
05 
1G 
6 
II 
2CO 
B 
7 
10 
06 
2G 
7 
10 
2C1 
C 
8 
9 
07 
2C3 
8 
9 
2C2 


1A 
1Y 
2Y 


GNO 
GNO 
3Y 


4Y 


4B 


'AC11150, 'ACT11150 
1-0F-16 DATA 
GENERATOR/MULTIPLEXERS 
(TOP VIEW) 


E4 
E5 


E3 
E6 


E2 
E7 


El 
E8 


EO 
E9 


GND 
El0 


W 
Vee 
A 
Ell 


B 
E12 


C 
10 
15 
E13 
0 
11 
14 
E14 
G 
12 
13 
E15 


'AC11154, 'ACT11154 
4-To-16 LINE 
DECODER/DEMULTIPLEXER 
(TOP VIEW) 


4 
1 
V24 
3 


5 
2 
23 
2 


6 
3 
22 
1 


7 
4 
21 
0 


8 
20 
G1 


GND 
19 
G2 


9 
18 
Vee 
10 
8 
17 
A 


11 
9 
16 
B 


12 
10 
15 
C 


13 
11 
14 
0 


14 
12 
13 
15 


TEXAS 
." 
INSTRUMENTS 


'AC11157, 'ACT11157 
QUADRUPLE 1 OF 2 
DATA SELECTORS/MULTIPLEXERS 
(TOP VIEW) 


A/8 


1Y 
2Y 


GND 


GND 


GND 


GND 
3Y 


4Y 
G 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


1A 
18 


2A 
28 


VCC 


VCC 
3A 
38 


4A 


48 


'AC11168, 'ACT11168 
SYNCHRONOUS 4-BIT UP/DOWN 
DECADE COUNTERS 
(TOP VIEW) 


RCO 
°A 
08 
GND 
GND 
GND 
GND 
Oc 
°D 
LOAD 


'AC11161, 'ACT11161 
SYNCHRONOUS 4-BIT 
BINARY COUNTERS 
(TOP VIEW) 


1 
U 
20 
CLR 


2 
19 
eLK 
3 
18 
A 
4 
17 
B 


5 
16 
VCC 
6 
15 
VCC 
7 
14 
C 


8 
13 
D 


9 
12 
ENP 


10 
11 
ENT 


RCO 
°A°B 
GNO 


GNO 


GNO 


GNO 
oc 
aD 
LOAD 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 
8 
13 
9 
12 
10 
11 


UfO 
CLK 
A 
B 


VCC 


VCC 
C 
o 
ENP 
ENT 


EPIC'" ACL PINOUTS 
(continued) 


'AC11158, 'ACT11158 
'AC11160, 'ACT11160 
QUADRUPLE 1 OF 2 DATA 
SYNCHRONOUS 4·BIT 
SELECTORS/MULTIPLEXERS 
DECADE COUNTERS 
(TOP VIEW) 
(TOP VIEW) 


A/8 
1 U20 
1A 
RCO 
1 U20 
CLR 


1Y 
2 
19 
18 
OA 
2 
19 
CLK 


2Y 
3 
18 
2A 
08 
3 
18 
A 


GND 
4 
17 
28 
GND 
4 
17 
B 


GND 
5 
16 
VCC 
GND 
5 
16 
VCC 
GND 
6 
15 
VCC 
GND 
6 
15 
VCC 
GND 
7 
14 
3A 
GND 
7 
14 
C 


3Y 
8 
13 
38 
Oc 
8 
13 
D 


4Y 
9 
12 
4A 
°D 
9 
12 
ENP 
G 
10 
11 
48 
LOAD 
10 
11 
ENT 


'AC11162, 'ACT11162 
'AC11163, 'ACT11163 
SYNCHRONOUS 4-BIT 
SYNCHRONOUS 4-BIT 
DECADE COUNTERS 
BINARY COUNTERS 
(TOP VIEW) 
(TOP VIEW) 


RCO 
1 U20 
CLR 
RCO 
1 U20 
CLR 
OA 
2 
19 
CLK 
°A 
2 
19 
CLK 
OB 
3 
18 
A 
°B 
3 
18 
A 
GND 
4 
17 
8 
GNo 
4 
17 
B 
GND 
5 
16 
VCC 
GND 
5 
16 
VCC 
GND 
6 
15 
VCC 
GNo 
6 
15 
VCC 
GND 
7 
14 
C 
GNo 
7 
14 
e 


°c 
8 
13 
D 
Oc 
8 
13 
0 
GD 
9 
12 
ENP 
00 
9 
12 
ENP 
LOAD 
10 
11 
ENT 
LOAD 
10 
11 
ENT 


'AC11169, 'ACT11169 
'AC11174, 'ACT11174 
SYNCHRONOUS 4-BIT UP/DOWN 
HEX D-TYPE 
BINARY COUNTERS 
FLIP-FLOPS WITH CLEAR 
(TOP VIEW) 
(TOP VIEW) 


RCO 
1 U20 
UfO 
10 
1 
U 
20 
CLR 
°A 
2 
19 
eLK 
20 
2 
19 
10 
°B 
3 
18 
A 
30 
3 
18 
2D 
GND 
4 
17 
B 
GND 
17 
3D 
4 


GNo 
5 
16 
Vce 
GND 
5 
16 
Vcc 
GNo 
6 
15 
Vee 
GNo 
6 
15 
Vcc 
GND 
7 
14 
C 
GND 
4D 
7 
14 
Oc 
8 
13 
D 
40 
13 
50 
8 
°D 
9 
12 
ENP 
50 
60 
LOAD 
ENT 
9 
12 
10 
11 
60 
CLK 
10 
11 


TEXAS 
." 
INSTRUMENTS 


'AC11175, 
'ACT11175 
QUADRUPLE 
D-TYPE 
FLIP-FLOPS 
WITH 
CLEAR 


(TOP 
VIEW) 


10 
20 
20 
GND 
GND 
GND 
GND 
30 
30 
40 


lV201Q 


2 
19 
ClR 
3 
18 
10 
4 
17 
2D 


5 
16 
VCC 


6 
15 
VCC 


7 
14 
3D 
8 
13 
4D 
9 
12 
ClK 


10 
11 
40 


'AC11191, 
'ACT11191 
SYNCHRONOUS 
4-BIT 
UP/DOWN 
BINARY 
COUNTERS 


(TOP 
VIEW) 


RCO 
°A 
°B 
GND 
GND 
GND 
GND 
Oc 
00 
MAXIMIN 


1 V20 
DiD 
2 
19 
ClK 
3 
18 
A 
4 
17 
B 


5 
16 
Vcc 


6 
15 
Vcc 
7 
14 
C 
8 
13 
D 
9 
12 
CTEN 


10 
11 
lOAD 


'AC11181, 
'ACT11181 
ARITHMETIC 
LOGIC 
UNITS/ 


FUNCTION 
GENERATORS 


(TOP 
VIEW) 


'AC11190, 
'ACT11190 


SYNCHRONOUS 
4-BIT 
UP/DOWN 
DECADE 
COUNTERS 


(TOP 
VIEW) 


Cn 
M 
A~B 
1'0 
1'1 


GND 


GND 


GND 


GND 
1'2 
1'3 


j5 


G 


Cn+4 


1 U28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


RCO 
°A 
°B 
GND 
GND 
GND 
GND 
Oc 
00 
MAXIMIN 


1 V20 
DIU 
2 
19 
ClK 


3 
1B 
A 
4 
17 
B 


5 
16 
Vcc 


6 
15 
Vcc 
7 
14 
C 
8 
13 
D 
9 
12 
CTEN 
10 
11 
lOAD 


'ACll192, 
'ACT11192 
'AC11193, 
'ACT11193 
SYNCHRONOUS 
4-BIT 
UP/DOWN 
DECADE 
SYNCHRONOUS 
4-BIT 
UP/DOWN 
BINARY 
COUNTERS 
(DUAL 
CLOCK 
WITH 
CLEAR) 
COUNTERS 
(DUAL 
CLOCK 
WITH 
CLEAR) 


(TOP 
VIEW) 
(TOP 
VIEW) 


liO 
1 U20 
DOWN 
Bo 
1 V20 
DOWN 
aA 
2 
19 
UP 
aA 
2 
19 
UP 
aB 
3 
'8 
A 
aB 
3 
18 
GND 
4 
17 
B 
A 


GND 
5 
16 
VCC 
GND 
4 
17 
B 


GND 
6 
15 
Vcc 
GND 
5 
16 
VCC 


GND 
7 
14 
C 
GND 
6 
15 
VCC 
Dc 
8 
13 
0 
GND 
7 
14 
C 
00 
9 
12 
CLR 
Oc 
8 
13 
0 
CO 
10 
11 
LOAD 
00 
9 
12 
CLR 
CO 
10 
II 
lOAD 


'ACl1194, 
'ACT11194 
4-BIT 
BIDIRECTIONAL 
UNIVERSAL 
SHIFT 
REGISTERS 


(TOP 
VIEW) 


SR 
SER 
1 U 
20 
SO 
0A 
2 
19 
Sl 
0B 
3 
18 
A 
GND 
4 
17 
B 
GND 
5 
16 Vcc 
GND 
6 
15 Vcc 
GND 
7 
14 C 
0c 
8 
13 
D 
00 
9 
12 
CLR 


Sl 
SER 
10 
11 
ClK 


'ACl1208, 
'ACT11208 
DUAL 
1-TO-4 
CLOCK 
DRIVER 


(TOP 
VIEW) 


'ACl1238, 
'ACT11238 
3-LINE 
TO 8-LINE 
DECODERS/DEMULTIPLEXERS 


(TOP 
VIEW) 
1Y2 


1Y3 


1Y4 
GND 
GND 
GND 
GND 
2Y1 
2Y2 
2Y3 


Y1 
Y2 
Y3 
GND 
Y4 
Y5 
Y6 
Y7 


1 
U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


YO 


A 


B 


C 
Vcc 
Gl 
G2A 
G2B 


1 V20 
1Y1 
2 
19 
1A 
3 
18 
1131 


4 
17 
1132 


5 
16 
Vcc 


6 
15 
Vcc 
7 
14 
2A 
8 
13 
2131 
9 
12 
2132 
10 
11 
2Y4 


TEXAS 
~ 
INSTRUMENlS 


EPIC'" ACL PINOUTS (continued) 


'AC11239, 'ACT11239 
'AC11240, 'ACT11240 
'AC11241, 'ACT11241 
DUAL 2-LINE TO 4-LINE 
OCTAL BUFFERS AND LINE DRIVERS 
OCTAL BUFFERS AND LINE DRIVERS 
DECODERS/DEMULTIPLEXERS 
WITH 3-STATE OUTPUTS 
WITH 3-5TATE OUTPUTS 


(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


00 
1 U 16 
01 
lYl 
, 
U24 
lG 
lYl 
, 
U24 
lG 


lY2 
2 
23 
lAl 
lY2 
2 
23 
lAl 
G 
2 
15 
02 
lY3 
3 
22 
lA2 
lY3 
3 
22 
lA2 
Y 
3 
14 
03 
lY4 
4 
2' 
lA3 
1Y4 
4 
2' 
lA3 
GNO 
4 
13 
04 
GND 
5 
20 
1A4 
GND 
5 
20 
1M 
W 
5 
12 
Vcc 
GND 
6 
'9 
Vcc 
GND 
6 
'9 
Vcc 
A 
6 
11 
05 
GND 
7 
'8 
Vcc 
GND 
7 
'8 
Vcc 


B 
7 
10 
06 
GND 
8 
17 
2A1 
GND ~ 
17 
2A1 


C 
8 
9 
07 
2Y1 
9 
16 
2A2 
2Yl 
~ 
'6 
2A2 


2Y2 
10 
'5 
2A3 
2Y2 
10 
'5 
2A3 
2Y3 
" 
'4 
2A4 
2Y3 
11 
14 
2A4 
2Y4 
'2 
'3 
2G 
2Y4 
12 
'3 
2G 


'AC11244, 'ACT11244 
'AC11245, 'ACT11245 
'AC11250, 'ACT11250 
OCTAL BUFFERS AND LINE DRIVERS 
OCTAL BUS TRANSCEIVERS WITH 
1-oF-16 DATA 
WITH 3-STATE OUTPUTS 
3-STATE OUTPUTS 
GENERATOR/MULTIPLEXER 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


1Y1 
, 
\..)24 
1G 
Al 
I U24 
DIR 
E4 
I 
U24 
E5 


1Y2 
2 
23 
1A1 
A2 
2 
23 
B1 
E3 
2 
23 
E6 
1Y3 
3 
22 
1A2 
A3 
3 
22 
B2 
E2 
22 
E7 


lY4 
4 
2' 
1A3 
A4 
4 
21 
B3 
El 
21 
E8 


GND 
5 
20 
1A4 
GND 
5 
20 
B4 
EO 
20 
E9 


GND 
6 
19 
Vcc 
GND 
6 
19 
Vcc 
GND 
" 
El0 


GND 
7 
'8 
Vcc 
GND 
'8 
Vcc 
Vi 
18 
Vcc 
GND 
~ 
17 
2A1 
GND 
8 
17 
B5 
0 
17 
Ell 


2Y1 
~ 
16 
2A2 
A5 
16 
B6 
C 
I. 
E12 


2Y2 
10 
15 
2A3 
A6 
10 
'5 
B7 
B 
10 
15 
E13 


2Y3 
l' 
'4 
2A4 
A7 
11 
'4 
B8 
A 
It 
14 
E14 


2Y4 
12 
13 
2G 
AB 
12 
'3 
G 
G 
12 
13 
E15 


'AC11251, 'ACT11251 
'AC11253, 'ACT11253 
'AC11257, 'ACT11257 
1 OF 8 DATA SELECTORS/ 
DUAL 4-LINE TO 1-LINE DATA 
QUADRUPLE 1 OF 2 DATA 
MULTIPLEXERS WITH 3-STATE OUTPUTS 
SELECTORS/MULTIPLEXERS 
SELECTORS/MULTIPLEXERS WITH 
(TOP VIEW) 
WITH 3-STATE OUTPUTS 
3-STATE OUTPUTS 
(TOP VIEW) 
(TOP VIEW) 


00 
1 U16 
01 
A 
, 
U16 
lCO 
A/B 
, U20 
1A 
G 
2 
15 
02 
B 
2 
15 
lCl 
lY 
2 
'9 
lB 
Y 
3 
14 
03 
1Y 
3 
14 
lC2 
2Y 
3 
18 
2A 
GNO 
4 
13 
04 
GND 
4 
13 
1C3 
GND 
4 
17 
2B 
W 
5 
12 
Vcc 
2Y 
5 
12 
Vcc 
GND 
5 
16 
vcc 
A 
6 
11 
05 
1G 
6 
GND 
6 
15 
Vcc 
11 
2CO 
B 
7 
10 
06 
2G 
GND 
7 
14 
3A 
10 
2C1 
3Y 
8 
'3 
3B 
C 
8 
9 
07 
2C3 
8 
9 
2C2 
4Y 
9 
12 
4A 
G 
10 
" 
4B 


TEXAS ." 
INSTRUMENTS 


POST OFFICE BOX 655303 
• DALLAS, TEXAS 75265 
1-61 


'ACl1258, 
'ACTl1258 
QUADRUPLE 1 OF 2 DATA 
SELECTORS/MULTIPLEXERS WITH 
3-STATE OUTPUTS 


(TOP VIEW) 


A/8 
1 '020 
lA 
lY 
2 
19 
18 
2Y 
3 
18 
2A 


GND 
4 
17 
28 


GND 
5 
16 
VCC 


GND 
6 
15 
VCC 
GND 
7 
14 
3A 


3Y 
8 
13 
38 


4Y 
9 
12] 
4A 
G 
10 
l1J48 


'ACl1269, 
'ACT11269 
8-BIT BIDIRECTIONAL 
BINARY COUNTER 
(TOP VIEW) 


1 U28 
2 
27 
3 
26 
• 
25 
5 
2' 
6 
23 


7 
22 


8 
21 
9 
20 
10 
19 
" 
18 
12 
17 
13 
16 
,. 
15 


CLK 


QO 
Ql 
Q2 
Q3 
GND 
GND 
GND 
GND 
Q4 


Q5 
Q6 
Q7 


TC 


'ACI1280, 
'ACT11280 
'AC11286, 'ACT11286 
9-BIT PARITY 
9-BIT PARITY GENERATORS/ 
GENERATORS/CHECKERS 
CHECKERS WITH BUS DRIVER 
(TOP VIEW) 
PARITY I/O PORT 
(TOP VIEW) 
8 
1 '014 
C 
A 
2 
13 
D 
8 
1 '014 
C 


l: ODD 
3 
12 
E 
A 
2 
13 
D 


GND 
4 
11 
VCC 
PARITY 
1/0 
3 
12 
E 


l: EVEN 
5 
10 
F 
GND 
4 
11 
VCC 


NC 
6 
9 
G 
PARITY 
ERROR 
5 
10 
F 


I 
7 
8 
H 
XMIT 
6 
9 
G 
I 
7 
8 
H 


'AC11323, 'ACT11323 
'ACI1352, 
'ACT11352 
8-81T UNIVERSAL SHIFT/STORAGE 
DUAL 4-LINE TO I-LINE DATA 
REGISTERS WITH 3-STATE OUTPUTS 
SELECTORS/MULTIPLEXERS 
(TOP VIEW) 
(TOP VIEW) 


AlQA 
1 U2. 
QA' 
A 
1 '016 
lCD 
8/QB 
2 
23 
SO 
B 
2 
15 
tCt 
C/QC 
3 
22 
SI 
ty 
3 
tC2 
D/QD 
G1 
14 
• 
21 
GND 
tC3 
GND 
5 
G2 
4 
13 
20 
GND 
6 
19 
VCC 
2Y 
5 
12 
VCC 
GND 
18 
VCC 
113 
6 
11 
2CD 
GND 
8 
17 
SL 
213 
7 
10 
2Ct 
E/QE 
9 
16 
SR 
2C3 
8 
9 
2C2 
F/QF 
10 
15 
CLK 
G/OG 
11 ,. 
CLR 
H/QH 
12 
13 
QH' 


TEXAS • 
INSTRUMENTS 
1-62 
POST OFFICE BOX 655303 
• DALLAS, 
TEXAS 75285 


'AC11273, 'ACT11273 
OCTAL D-TYPE FLIP-FLOP 


(TOP VIEW) 


1 '02. 


2 
23 


3 
22 
• 
21 


5 
20 


6 
19 


7 
18 


8 
17 


9 
16 


10 
15 


11 ,. 


12 
13 


'AC11299, 'ACT11299 
8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 


AlQA 
B/QB 
C/Oc 
D/QD 
GND 
GND 
GND 
GND 
E/QE 
F/QF 
G/OG 
H/QH 


'AC11353, 'ACT11353 
DUAL 1 OF 4 DATA SELECTORS/ 
MULTIPLEXERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 


1 U2. 
2 
23 
3 
22 


• 
21 
5 
20 
6 
19 


7 
18 
8 
17 
9 
16 
10 
15 
11 
,. 
12 
13 


A 
B 
lY 


GND 
2Y 
lG 
2G 


2C3 


1 U16 


2 
15 
3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


lca 
ICI 


IC2 


IC3 


VCC 
2Ca 
2Cl 


2C2 


EPIC'" ACL PINOUTS 
(continued) 


'AC11373, 'ACT11373 
'AC11374, 'ACT11374 
OCTAL D-TYPE TRANSPARENT LATCHES 
OCTAL D-TYPE EDGE-TRIGGERED 
WITH 3-STATE OUTPUTS 
FLIP-FLOPS 
(TOP VIEW) 
(TOP VIEW) 


10 
1 U24 
OE 
10 
1 U24 
DE 


20 
2 
23 
10 
20 
2 
23 
10 


30 
3 
22 
20 
30 
3 
22 
20 


40 
4 
21 
30 
40 
4 
21 
30 
GNO 
5 
20 
40 
GNO 
5 
20 
40 


GNO 
6 
19 
Vee 
GNO 
6 
19 
Vee 
GNO 
7 
18 
Vee 
GNO 
7 
18 
Vee 
GNO ~ 
17 
50 
GNO ~ 
17 
50 


50 
~ 
16 
60 
50 
~ 
16 
60 


60 
10 
15 
70 
60 
10 
15 
70 


70 
11 
14 
80 
70 
11 
14 
80 


80 
12 
13 
e 
80 
12 
13 
eLK 


'AC11378, 'ACT11378 
HEX D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 


(TOP VIEW) 


10 
20 
30 
GNO 
GNO 
GNO 
GNO 
40 
50 
60 


1 U20 
2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 
10 
11 


'AC11377, 'ACT11377 
OCTAL D-TYPE FLIP-FLOP 
(TOP VIEW) 


10 
1 
U 
24 
ClKEN 


20 
2 
23 
10 


30 
3 
22 
20 


40 
4 
21 
30 
GNO 
5 
20 
40 
GNO 
6 
19 
Vcc 
GNO 
7 
18 
Vcc 
GNO 
8 
17 
50 


50 
9 
16 
60 


60 
10 
15 
70 


70 
11 
14 
80 


80 
12 
13 
ClK 


'AC11461 
'ACT11461 
a-BIT SYNCHRONOUS 
BINARY COUNTER 
(TOP VIEW) 


QA 
1 
28 
A 


QS 
2 
27 
S 


QC 
3 
26 
C 


QD 
4 
25 
D 


QE 
5 
24 
E 


GND 
6 
23 
r 


GND 
7 
22 
Vcc 
GND 
8 
21 
Vcc 
GND 
9 
20 
G 


Qr 
10 
19 
H 


QG 
11 
18 
ENP 


QH 
12 
17 
ENT 


RCO 
13 
16 
LOAD 


CLK 
14 
15 
CLR 


'AC11379, 'ACT11379 
QUADRUPLE D-TYPE 
FLIP-FLOPS WITH CLEAR 
(TOP VIEW) 


10 
20 
20 
GNO 
GNO 
GNO 
GNO 
30 
30 
40 


1 U 
20 
10 
2 
19 ClKEN 
3 
18 
10 


4 
17 
20 
5 
16 Vcc 
6 
15 
Vcc 
7 
14 
30 
8 
13 
40 
9 
12 
ClK 


10 
11 
40 


TEXAS 
." 
INSTRUMENTS 


EPIC 
T1f ACL PINOUTS 
(continued) 


'ACl1463 
'ACl1469 
'ACl1470 
'ACT11463 
'ACT11469 
'ACT11470 
8-BITSYNCHRONOUS 
8-BITSYNCHRONOUS 
OCTAL 
BUS 
BINARY COUNTER 
UP/DOWN 
COUNTER 
TRANSCEIVER 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


OA 
A 
OA 
A 
GBA 
OEBA 
OB 
2 
B 
OB 
B 
AO 
2 
CLKBA 
OC 
3 
26 
C 
OC 
26 
C 
A1 
3 
BO 
OD 
4 
25 
D 
OD 
4 
25 
D 
A2 
B1 
OE 
5 
24 
E 
OE 
5 
24 
E 
A3 
24 
B2 
GND 
6 
23 
F 
GND 
F 
GND 
23 
B3 
GND 
7 
22 
Vcc 
GND 
Vcc 
GND 
22 
Vcc 
GND 
21 
Vcc 
GND 
Vcc 
GND 
21 
VCC 
GND 
20 
G 
GND 
G 
GND 
20 
B4 
OF 
10 
19 
H 
OF 
H 
A4 
10 
19 
BS 
OG 
18 
ENP 
OG 
ENP 
AS 
11 
18 
B6 
QH 
17 
ENT 
OH 
ENT 
A6 
12 
17 
B7 
RCO 
16 
LOAD 
RCO 
LOAD 
A7 
13 
16 
CLKAB 
CLK 
15 
CLR 
CLK 
UfO 
GAB 
14 
15 
OEAB 


'ACl1471 
'ACl1472 
'ACl1473 


'ACTl1471 
'ACT11472 
'ACT11473 
OCTAL 
BUS 
9-BITBUS 
9-BITBUS 
TRANSCEIVER 
TRANSCEIVER 
TRANSCEIVER 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


GBA 
OEBA 
LEAB 
OEBA 
LEAB 
OEBA 
AO 
CLKBA 
AO 
LEBA 
AO 
LEBA 
A1 
BO 
A1 
BO 
A1 
BO 
A2 
B1 
A2 
B1 
A2 
4 
B1 
A3 
24 
B2 
A3 
H 
B2 
A3 
5 
24 
B2 
GND 
23 
B3 
GND 
23 
B3 
GND 
6 
23 
B3 
GND 
7 
22 
Vcc 
GND 
22 
Vcc 
GND 
7 
22 
Vcc 
GND 
8 
21 
Vcc 
GND 
21 
Vcc 
GND 
21 
Vcc 
GND 
9 
20 
B4 
GND 
20 
B4 
GND 
20 
B4 
A4 
10 
BS 
A4 
10 
19 
BS 
A4 
10 
19 
BS 
AS 
11 
B6 
AS 
11 
18 
B6 
AS 
11 
18 
B6 
A6 
12 
B7 
A6 
12 
17 
B7 
A6 
12 
17 
B7 
A7 
13 
CLKAB 
A7 
13 
16 
B8 
A7 
13 
16 
B8 
GAB 
14 
OEAB 
A8 
14 
15 
OEAB 
A8 
14 
15 
OEAB 


TEXAS 
." 
INSTRUMENTS 


EPIC'" ACL PINOUTS (continued) 


ACl1474 
'ACl1475 
'ACl1520, 
'ACT11520 
ACT11474 
'ACT11475 
8-BIT IDENTITY COMPARATOR 
9-BIT BUS TRANSCEIVER 
9-BIT BUS TRANSCEIVER 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 
1 U20 
01 
G 
ClKAB 
1 
U28 
OEBA 
ClKAB 
1 
U28 
OEBA 
P1 
2 
19 
P2 


AO 
2 
27 
ClKBA 
AO 
2 
27 
ClKBA 
00 
3 
18 
02 


Al 
26 
BO 
Al 
26 
BO 
PO 
4 
17 
P3 
A2 
4 
25 
Bl 
A2 
4 
25 
B1 
GNO 
5 
16 
03 


A3 
5 
24 
B2 
A3 
5 
24 
B2 
p=o 
6 
15 
Vee 
GND 
6 
23 
B3 
GND 
23 
B3 
07 
7 
14 
P4 


GND 
7 
22 
Vcc 
GND 
7 
22 
Vcc 
P7 
8 
13 
04 


GND 
8 
21 
Vcc 
GND 
8 
21 
Vcc 
06 
9 
12 
P5 


GND 
20 
B4 
GND 
9 
20 
B4 
P6 
10 
11 
05 


A4 
10 
19 
B5 
A4 
10 
19 
B5 


A5 
11 
18 
B6 
A5 
11 
18 
B6 


A6 
12 
17 
B7 
A6 
12 
17 
B7 


A7 
13 
16 
B8 
A7 
13 
16 
B8 


A8 
14 
15 
OEAB 
A8 
14 
15 
OEAB 


'ACl1521, 
'ACT11521 
'AC11533, 'ACT11533 
'ACl1534, 
'ACT11534 
9-BIT IDENTITY COMPARATOR 
OCTAL OoTYPETRANSPARENT 
OCTAL OoTYPEEDGE-TRIGGERED 
(TOP VIEW) 
LATCHES WITH 3-STATE OUTPUT 
FLIP-FLOPS WITH 3-STATE OUTPUT 
(TOP VIEW) 
(TOP VIEW) 
01 
1 U20 
G 
P1 
2 
19 
P2 
10 
1 U24 
OE 
10 
1 U24 
~ 


00 
3 
18 
02 
20 
2 
23 
10 
20 
2 
23 
10 


PO 
4 
17 
P3 
30 
3 
22 
20 
30 
3 
22 
20 
GNO 
5 
16 
03 
40 
4 
21 
30 
40 
4 
21 
30 
p=o 
6 
15 
Vee 
GNO 
5 
20 
40 
GNO 
5 
20 
40 


07 
7 
14 
P4 
GNO 
6 
19 
Vee 
GNO 
6 
19 
Vee 


P7 
8 
13 
04 
GNO 
7 
18 
Vee 
GNO 
18 
Vee 


06 
9 
12 
P5 
GNO 
17 
50 
GNO 
8 
17 
50 


P6 
10 
11 
05 
50 
16 
60 
50 
9 
16 
60 


60 
10 
15 
70 
60 
10 
15 
70 


70 
11 
14 
80 
70 
11 
14 
80 


80 
12 
13 
e 
80 
12 
13 
elK 


TEXAS ~ 
INSTRUMENTS 


'AC111543, 'ACT11543 
OCTAL REGISTERED TRANSCEIVER 
(TOP VIEW) 


1 
U28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


OE8A 
LE8A 


80 


81 
82 
83 
VCC 
VCC 
84 
85 


86 
87 
LEA8 
OEA8 


'AC11569, 'ACT11569 
SYNCHRONOUS 4-BIT UP/DOWN 
BINARY COUNTERS WITH 
3-STATE OUTPUTS 
(TOP VIEW) 


RCO 
CCO 
aA 
a8 
GND 
GND 
GND 
GND 
ac 
aD 
G 
SCLR 


1 U24 


2 
23 
3 
22 


4 
21 


5 
20 
6 
19 


7 
18 


~ 
17 
S 
16 


10 
15 


11 
14 


12 
13 


U/O 
CLK 
ACLR 
A 
8 
VCC 
VCC 
C 
D 
ENP 
ENT 
LOAD 


'AC11544, 'ACT11544 
OCTAL REGISTERED TRANSCEIVER 
(TOP VIEW) 


G8A 
AO 


Al 


A2 
4 


A3 
GND 
GND 
GND 
GND 


A4 


AS 


A6 


A7 
GA8 


28 
OE8A 
27 
LE8A 
26 
80 


25 
81 


24 
82 
23 
83 
Vcc 
Vcc 
84 
85 
86 
87 
LEA8 
OEA8 


'AC11579, 'ACT11579 
8-BIT BIDIRECTIONAL BINARY 
COUNTER WITH 3-STATE OUTPUTS 
(TOP VIEW) 


liDO 
1/01 
1/02 
1/03 
GND 
GND 
GND 
GND 
1/04 
1/05 
1/06 
1/07 


'AC11568, 'ACT11568 
SYNCHRONOUS 4·BIT UP/DOWN 
DECADE COUNTERS WITH 
3-STATE OUTPUTS 


(TOP VIEW) 


RCO 
CCO 
aA 
as 
GND 
GND 
GND 
GND 
ac 
aD 
G 
SCLR 


uio 
CLK 
ACLR 
A 
S 
VCC 
VCC 
C 
D 


ENP 
ENT 
LOAD 


'AC11590, 'ACT11590 
8·BIT REGISTERED BINARY COUNTER 
(TOP VIEW) 


1 U24 


2 
23 
3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


~ 
17 


" 
16 
10 
15 


11 
14 


12 
13 


08 
OA 
OC 
CCK 
OD 
CCKEN 
GND 
CCLR 
GND 
Vcc 
GND 
15 
Vcc 
GND 
7 
14 
G 
OE 
8 
13 
RCK 
OF 
9 
12 
RCO 
OG 
10 
11 
OH 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 
Is 
17 


" 
16 
10 
15 


11 
14 


12 
13 


TEXAS 
• 
INSTRUMENTS 


'ACl1592, 
'ACTl1592 
8-BIT REGISTERED BINARY COUNTER 
(TOP VIEW) 


'ACl1593, 
'ACT11593 
8-BIT REGISTERED BINARY COUNTER 


(TOP VIEW) 


B 
A 
A/OA 


C 
CCK 
B/OB 
0 
CCKEN 
C/OC 


GND 
4 
13 
CCLR 
0/00 


RCO 
5 
12 
Vee 
GND 


E 
11 
CLOAD 
GND 


F 
7 
10 
RCK 
GND 


G 
9 
H 
GND 


E/OE 


F/OF 


G/OG 


H/OH 


1 
U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 
[ 7 
18 


8 
17 


9 
16 


10 
15 


11 
14 


12 
13 


CCK 


CCLR 


CCKEN 


CCKEN 


CLOAD 


Vee 
Vee 
G 
G 


RCK 


RCKEN 


RCO 


'ACl1623, 
'ACT11623 
'ACl1640, 
'ACT11640 
OCTAL BUS TRANSCEIVERS 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
(TOP VIEW) 
(TOP VIEW) 


1 U24 
Al 
1 U24 
DIR 
Al 
GAB 
A2 
2 
23 
Bl 
A2 
2 
23 
Bl 
A3 
3 
B2 
22 
A3 
3 
22 
B2 
A4 
4 
B3 
21 
A4 
4 
21 
B3 
GND 
5 
B4 
20 
GND 
5 
20 
B4 
GND 
6 
Vcc 
19 
GND 
6 
19 
Vcc 
GND 
7 
Vcc 
18 
GND 
7 
18 
Vcc 
GND 
~ 
B5 
GND 
17 
17 
B5 
A5 
~ 
B6 
~ 
16 
A5 
16 
B6 
A6 
B7 
10 
15 
A6 
10 
15 
B7 
A7 
B8 
11 
14 
A7 
11 
14 
B8 
A8 
G 
A8 
GBA 
12 
13 
12 
13 


'ACl1620. 
'ACT11620 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTUTS 


(TOP VIEW) 


Al 
1 U24 
GAB 


A2 
2 
23 
Bl 


A3 
3 
22 
B2 


A4 
4 
21 
B3 


GND 
5 
20 
B4 


GND 
6 
19 
Vcc 
GND 
7 
18 
Vcc 
GND 
17 
B5 
A5 
16 
B6 


A6 
10 
15 
B7 


A7 
11 
14 
B8 


A8 
12 
13 
GBA 


'ACl1643. 
'ACT11643 
OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 


Al 
1 U24 
DIR 
A2 
2 
23 
Bl 


A3 
3 
22 
B2 
A4 
4 
21 
B3 


GND 
5 
20 
B4 


GND 
6 
19 
Vcc 
GND 
7 
18 
Vcc 
GND 
~ 
17 
B5 
A5 
~ 
16 
B6 
A6 
10 
15 
B7 


A7 
11 
14 
B8 
A8 
12 
13 
G 


TEXAS ~ 
INSTRUMENTS 


'ACl1646, 
'ACT11646 
OCTAL BUS TRANSCEIVERS AND 
REGISTERS WITH 3-STATE OUTPUTS 


(TOP VIEW) 


G 
A1 
A2 
A3 
A4 
GND 
GND 
GND 
GND 
A5 
A6 
A7 
A8 


DIR 


1 U28 
2 
27 
3 
26 
4 
25 
5 
24 
6 
23 
7 
22 
8 
21 
9 
20 
10 
19 
11 
18 
12 
17 
13 
16 
14 
15 


CAB 
SAB 
B1 
B2 
B3 
B4 


VCC 
VCC 
B5 
B6 
B7 
B8 
CBA 
SBA 


'ACl1652, 
'ACT11652 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
(TOP VIEW) 


GAB 


A1 
2 
A2 
3 
A3 
4 


A4 
5 


GND 
6 
GND 
7 


GND 
8 
GND 
9 


A5 
10 
A6 
11 


A7 
A8 


GBA 


CAB 
SAB 
B1 
B2 


B3 
B4 
VCC 
VCC 
B5 
B6 


B7 


B8 
CBA 
SBA 


EPIC'" ACL PINOUTS (continued) 


'ACl1648, 
'ACT11648 
'ACl1651, 
'ACT11651 
OCTAL BUS TRANSCEIVERS AND 
OCTAL BUS TRANSCEIVERS 
REGISTERS WITH 3-STATE OUTPUTS 
AND REGISTERS 
(TOP VIEW) 
(TOP VIEW) 


G 
1 U 28 
CAB 
GAB 
1 U 28 
CAB 
A1 
2 
27 
SAB 
A1 
2 
27 
SAB 
A2 
3 
26 
B1 
A2 
3 
26 
B1 


A3 
4 
25 
B2 
A3 
4 
25 
B2 
A4 
5 
24 
63 
A4 
5 
24 
63 


GND 
6 
23 
B4 
GND 
6 
23 
B4 


GND 
7 
22 
Vcc 
GND 
7 
22 
Vcc 
GND 
8 
21 
Vcc 
GND 
8 
21 
Vcc 
GND 
9 
20 
65 
GND 
9 
20 
65 


A5 
10 
19 
66 
AS 
10 
19 
66 


A6 
11 
18 
67 
A6 
11 
18 
67 


A7 
12 
17 
B8 
A7 
12 
17 
68 


A8 
13 
16 
C6A 
A8 
13 
16 
C6A 


DIR 
14 
15 
S6A 
GBA 
14 
15 
S6A 


'AC11655, 'ACT11655 
'ACl1656, 
'ACT11656 
OCTAL BUS DRIVER 
OCTAL BUS DRIVER 
WITH PARITY 
WITH PARITY 
(TOP VIEW) 
(TOP VIEW) 


00 
1 
28 
OER1 
00 
1 
28 
OER1 
Q1 
2 
27 
OER2 
01 
2 
27 
OER2 


02 
3 
26 
OER3 
02 
26 
OER3 


03 
4 
25 
DO 
03 
25 
DO 


04 
24 
01 
04 
24 
01 


GNO 
23 
02 
GNO 
6 
23 
02 


GNO 
22 
Vcc 
GNO 
7 
22 
Vcc 
GNO 
21 
Vcc 
GNO 
8 
21 
Vcc 


GNO 
20 
03 
GNO 
9 
03 


05 
19 
04 
05 
10 
04 


06 
11 
18 
05 
06 
11 
05 


07 
12 
17 
06 
07 
06 
PO 
13 
16 
07 
PO 
07 
PO 
14 
15 
PI 
PO 
PI 


TEXAS 
." 
INSTRUMENTS 


'AC11657, 'ACT11657 
OCTAL BIDIRECTIONAL 
TRANSCEIVERS 
WITH 8-BIT PARITY GENERATORI 
CHECKER 
AND 3·STATE OUTPUTS 
(TOP VIEW) 


PARITY/B8 
AO 
Al 
A2 
A3 
GND 
GND 
GND 
GND 
A4 
A5 
A6 
A7 


ERROR 


1 U28 


2 
27 
3 
26 
4 
25 
5 
24 
6 
23 
7 
22 
8 
21 
9 
20 
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'AC11677. 'ACT11677 
16-BIT ADDRESS COMPARATOR 


(TOP VIEW) 


'AC11678, 'ACT11678 
16-BIT LATCHED 
ADDRESS COMPARATOR 


(TOP VIEW) 
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'AC11800, 'ACT11800 
'AC11802, 'ACT11802 
'AC11810, 'ACT11810 
TRIPLE 4·INPUT 
TRIPLE 4·INPUT 
QUAD 2·INPUT 
AND/NAND DRIVER 
ORINOR DRIVER 
EXCLUSIVE NOR GATE 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 
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TEXAS 
• 
INSTRUMENTS 


'ACl1818, 
'ACT11818 
DIAGNOSTIC/PIPELINE REGISTER 


(TOP VIEW) 


OC 
lQ 


2Q 
3Q 
4Q 


GNO 
GNO 


GNO 


GNO 
5Q 
6Q 
7Q 
8Q 
500 


1 U28 


2 
27 


3 
26 
4 
25 
5 
24 


6 
23 
7 
22 


8 
21 


9 
20 
10 
19 
11 
18 


12 
17 


13 
16 


14 
15 


'ACl1819, 
'ACT11819 
DIAGNOSTIC/PIPELINE REGISTER 


(TOP VIEW) 


'ACl1821, 
'ACT11821 
10-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


(TOP VIEW) 
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'ACl1822, 
'ACT11822 
'ACl1823, 
'ACT11823 
'ACl1824, 
'ACT11824 
10-BIT BUS INTERFACE FLIP-FLOPS 
9-BIT BUS INTERFACE FLIP-FLOPS 
9-BIT BUS INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
WITH 3-STATE OUTPUTS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 
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TEXAS ~ 
INSTRUMENTS 


EPIC'" ACL PINOUTS 
(continued) 


'AC11825, 'ACT11825 
'ACl1826, 
'ACTl1826 
8-BIT BUS INTERFACE FLlp·FLOPS 
8-BIT BUS INTERFACE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
WITH 3·STATE OUTPUTS 


(TOP VIEW) 
(TOP VIEW) 
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ClR 
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'ACl1828, 
'ACTl1828 
'ACl1833, 
'ACT11833 
10·BIT BUFFERS WITH 
PARITY BUS TRANSCEIVERS 
3·STATE OUTPUTS 
(TOP VIEW) 
(TOP VIEW) 
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'ACl1827, 
'ACT11827 
1Q-BIT BUFFERS WITH 
3·STATE OUTPUTS 
(TOP VIEW) 
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'ACl1834, 
'ACT11834 
PARITY BUS TRANSCEIVERS 
(TOP VIEW) 
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TEXAS 
." 
INSTRUMENTS 


'ACl1841. 
'ACT11841 
lD-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 


(TOP VIEW) 


'ACl1842. 
'ACT11842 
lD-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 


(TOP VIEW) 


'ACl1843. 
'ACT11843 
9-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 


(TOP VIEW) 
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'ACl1844, 
'ACT11844 
'ACl1845. 
'ACT11845 
'ACl1846. 
'ACTl1846 
9-BIT BUS INTERFACE D-TYPE 
B-BIT BUS INTERFACE D-TYPE 
B-BIT BUS INTERFACE D-TYPE 
LATCHES WITH 3-STATE OUTPUTS 
LATCHES WITH 3-STATE OUTPUTS 
LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 
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TEXAS 
• 
INSTRUMENTS 


'ACl1852, 
'ACT11852 
8·BIT UNIVERSAL 
PORT CONTROLLER 
(TOP VIEW) 
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'ACl1856, 
'ACT11856 
8·BIT UNIVERSAL 
PORT CONTROLLER 
(TOP VIEW) 
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EPIC'" ACL PINOUTS (continued) 


'ACl1853, 
'ACT11853 
'ACl1854, 
'ACTl1854 
PARITY BUS TRANSCEIVERS 
PARITY BUS TRANSCEIVERS 
(TOP VIEW) 
(TOP VIEW) 
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'ACl1858, 
'ACT11858 
'ACl1859, 
'ACT11859 
DUAL PORT 
DUAL PORT 
16 x 5 REGISTER FILE 
32 x 4 REGISTER FILE 
(TOP VIEW) 
(TOP VIEW) 
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TEXAS 
• 
INSTRUMENTS 


EPIC'" ACL PINOUTS (continued) 


'ACl1860. 
'ACT1l860 
'ACl186l. 
'ACT1l86l 
'ACl1862. 
'ACT1l862 
8·BIT MAGITUDE COMPARATOR 
la-BIT BUS TRANSCEIVERS WITH 
la-BIT BUS TRANSCEIVERS WITH 
(TOP VIEW) 
3·STATE OUTPUTS 
3·STATE OUTPUTS 
(TOP VIEW) 
(TOP VIEW) 
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'ACl1863. 
'ACT1l863 
'ACl1864. 
'ACT1l864 
'ACl1865. 
'ACT1l865 
9-BIT BUS TRANSCEIVERS WITH 
9-BIT BUS TRANSCEIVERS WITH 
8·BIT MAGNITUDE COMPARATOR 
3-STATE OUTPUTS 
3-STATE OUTPUTS 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 
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TEXAS ." 
INSTRUMENTS 


EPIC'" ACL PINOUTS 
(continued) 


'ACl1867, 
'ACT11867 
'ACl1869, 
'ACT11869 
'ACl1870, 
'ACT11870 
8-BIT SYNCHRONOUS 
8-BIT SYNCHRONOUS 
DUAL PORT 
UP/DOWN COUNTER 
UP/DOWN COUNTER 
16 x 4 REGISTER FILE 


(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 
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'ACl1873, 
'ACT11873 
'AC11874, 'ACT11874 
'ACl1877, 
'ACT11877 
DUAL 4-BIT D-TYPE LATCHES 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED 
8-BIT UNIVERSAL 
WITH 3-STATE OUTPUTS 
FLIP-FLOPS 
PORT CONTROLLER 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 
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27 
102 
101 
102 
101 
A2 
26 
SERIN 
3 
26 
3 
26 
103 
102 
103 
102 
A3 
4 
25 
81 
4 
25 
4 
25 
104 
103 
104 
103 
A4 
24 
82 
5 
24 
5 
24 
GNO 
104 
GNO 
104 
GND 
23 
83 
6 
23 
6 
23 
GNO 
VCC 
GNO 
VCC 
GND 
22 
VCC 
7 
22 
7 
22 
GNO 
8 
21 
VCC 
GNO 
VCC 
GND 
21 
VCC 
8 
21 


GNO 
9 
20 
201 
GNO 
201 
GND 
20 
84 
9 
20 
201 
10 
19 
202 
201 
202 
A5 
10 
19 
85 
10 
19 
202 
11 
18 
203 
202 
203 
A6 
18 
86 
11 
18 
203 
12 
17 
204 
203 
12 
17 
204 
A7 
17 
87 


204 
13 
16 
2CLR 
204 
13 
16 
2CLR 
A8 
16 
B8 


2C 
14 
15 
20C 
2CLK 
14 
15 
20E 
CLK 
15 
Q8 


TEXAS 
~ 
INSTRUMENlS 


EPIC'" ACL PINOUTS (continued) 


'AC11881, 'ACT11881 
'AC11882, 'ACT11882 
'AC11885, 'ACT11885 
ARITHMETIC LOGIC UNITSI 
32-BIT LOOK-AHEAD 
8-BIT MAGNITUDE COMPARATOR 
FUNCTION GENERATORS 
CARRY GENERATORS 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 
00 
P1 
Cn 
1 U28 
AO 
GO 
1 U28 
PI 
PO 
01 
M 
2 
27 
A1 
PO 
2 
27 
G1 
L/A 
P2 
A=B 
3 
26 
A2 
Cn 
3 
26 
P2 
PLE 
4 
02 
FO 
4 
25 
A3 
Cn+B 
4 
25 
G2 
P>OOUT 
P3 
Fi 
5 
24 
BO 
Cn+16 
5 
24 
P3 
GND 
19 
03 
GND 
6 
23 
Bi 
GND 
6 
23 
G3 
P<OOUT 
Vcc 
18 
GND 
7 
22 
VCC 
GND 
7 
22 
VCC 
P<OIN 
17 
P4 
GND 
8 
21 
VCC 
GND 
8 
21 
VCC 
P>OIN 
16 
04 
GND 
9 
20 
B2 
GND 
9 
20 
P4 
F2 
10 
19 
B3 
Cn+24 
G4 
07 
10 
15 
P5 
10 
19 
F3 
11 
18 
50 
Cn+32 
11 
18 
P5 
P7 
05 
ji 
12 
17 
51 
NC 
12 
17 
G5 
06 
P6 
G 
13 
16 
52 
G7 
13 
16 
P6 
CN+4 
14 
15 
53 
P7 
14 
15 
G6 


'AC11898, 'ACT11898 
'AC11979, 'ACT11979 
'AC11980, 'ACT11980 
10-BIT SHIFT REGISTER 
8-BIT MULTIPLEXED 1/0 
16 x 8 MULTIPLEXED 1/0 
(TOP VIEW) 
READ-BACK REGISTER 
READ-BACK REGISTER 
(TOP VIEW) 
(TOP VIEW) 
02 
20 
01 


03 
19 
00 
1/02 
16 
1/01 
1/02 
1/01 


04 
3 
18 
CLR 
1/03 
15 
1/00 
1/03 
1/00 


GND 
17 
A 
GND 
14 
OE 
1/04 
OE 


GND 
5 
16 
Vcc 
GND 
13 
Vcc 
GND 
WE 


GND 
6 
15 
Vcc 
GND 
12 
Vcc 
GND 
Vcc 
GND 
7 
14 
B 
GND 
11 
WE 
GND 
Vcc 


05 
8 
13 
CLK 
1/04 
10 
1/07 
GND 
AO 


06 
9 
12 
09 
1/05 
9 
1/08 
1/05 
Al 


07 
10 
11 
08 
1/06 
A2 


1/07 
A3 


TEXAS 
." 
INSTRUMENTS 


EPIC'" ACL PINOUTS (continued) 


'AC11981. 'ACT11981 
'AC11987, 'ACT11987 
'AC11988. 'ACT11988 
16 x 8 MULTIPLEXED I/O 
8 x 9 MULTIPLEXED I/O 
8 x 9 MULTIPLEXED I/O 
READ·BACK REGISTER 
READ·BACK REGISTER 
READ·BACK REGISTER 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


1/02 
1/01 
1/02 
1/01 
1/02 
1/01 


1/03 
1/00 
1/03 
1/00 
1/03 
1/00 
1/04 
OE 
1/04 
3 
18 
OE 
1/04 
3 
OE 
GND 
WE 
GND 
4 
17 
WE 
GND 
4 
WE 
GND 
Vcc 
GND 
5 
16 
Vcc 
GND 
5 
16 
Vcc 
GND 
Vcc 
GND 
15 
Vcc 
GND 
6 
15 
Vcc 
GND 
AO 
GND 
14 
AO 
GND 
7 
14 
AO 
1/05 
A1 
1/05 
13 
Al 
1/05 
8 
13 
A1 
1/06 
A2 
1/06 
A2 
1/06 
9 
12 
A2 
1/07 
A3 
1/07 
1/08 
1/07 
10 
11 
1/08 


TEXAS 
." 
INSTRUMENTS 


54AC16240 ••• WD PACKAGE 
74AC16240 ... 
DL PACKAGE 
16·BIT BUS DRIVERS 
(TOP VIEW) 


lG 


1Yl 


lY2 


GND 


lY3 


1Y4 


VCC 
2Yl 


2Y2 


GND 


2Y3 


2Y4 


3Y1 


3Y2 


GND 


3Y3 


3Y4 
VCC 
4Y1 


4Y2 


GND 


4Y3 


4Y4 
4G 


2G 


lA1 


1A2 


GND 


1A3 
1M 


VCC 
2A1 


2A2 


GND 


2A3 
2M 


3A1 


3A2 


GND 


3A3 


3A4 


VCC 
4A1 


4A2 


GND 


4A3 
4M 
3G 


54ACT16240 .•. WD PACKAGE 
74ACT16240 ... 
DL PACKAGE 
16·BIT BUS DRIVERS 
(TOP VIEW) 


1G[ 
1 
u 
48J2G 


m[2 
47J1A1 


1Y2 [ 
3 
46 J 1A2 


GND 
4 
45 
GND 


1Y3 
5 
44 
1A3 


1Y4 
6 
43 
1M 


VCC 
7 
42 
VCC 
2Y1 
8 
41 
2A1 


2Y2 
9 
40 
2A2 


GND 
10 
39 
GND 


2Y3 
11 
38 
2A3 


2Y4 
12 
37 
2A4 


3Y1 
13 
36 
3A1 


3Y2 
14 
35 
3A2 


GND 
15 
34 
GND 


3Y3 
16 
33 
3A3 


3Y4 
17 
32 
3A4 


VCC 
18 
31 
VCC 
4Y1 
19 
30 
4A1 


4Y2 
20 
29 
4A2 


GND 
21 
28 
GND 


4Y3 
22 
27 
4A3 


4Y4 
23 
264M 


4G 
24 
25 
3G 


54AC/ACT16241 ..• WD PACKAGE 
74AC/ACT16241 ••• DL PACKAGE 
16·BIT BUS DRIVERS 
(TOP VIEW) 


1<3 


1Y1 
1Y2 


GND 


1Y3 


1Y4 
VCC 
2Y1 
2Y2 
GND 


2Y3 
2Y4 


3Y1 
3Y2 
GND 
3Y3 
3Y4 
VCC 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
4<3 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 
9 
40 
10 
39 
11 
38 


12 
37 


13 
36 


14 
35 
15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


2<3 
1A1 


1A2 
GND 
1A3 
1A4 
VCC 
2A1 
2A2 
GND 


2A3 


2A4 
3A1 


3A2 
GND 
3A3 
3A4 
VCC 
4A1 
4A2 
GND 
4A3 
4A4 
3<3 


TEXAS 
• 
INSTRUMENlS 


54AC16244 
WD PACKAGE 
74AC16244 
DL PACKAGE 
54ACT16244 
WD PACKAGE 
74ACT16244 
DL PACKAGE 
16-BIT BUS DRIVERS 
(TOP VIEW) 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 
12 
37 


13 
36 


14 
35 


15 
34 


16 
33 
17 
32 


18 
31 


19 
30 
20 
29 
21 
28 


22 
27 


23 
26 


24 
25 


1<3 
1Y1 


1Y2 


GND 


1Y3 


1Y4 
VCC 
2Y1 


2Y2 


GND 


2Y3 


2Y4 


3Y1 


3Y2 
GND 


3Y3 


3Y4 


VCC 
4Y1 


4Y2 


GND 


4Y3 


4Y4 


4<3 


2<3 


1A1 


1A2 


GND 


1A3 


1A4 
VCC 
2A1 


2A2 


GND 


2A3 


2A4 


3A1 


3A2 


GND 


3A3 


3A4 


VCC 
4A1 


4A2 


GND 


4A3 


4A4 


3<3 


54AC16245 
WD PACKAGE 
74AC16245 
DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
(TOP VIEW) 


1 U48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 
14 
35 


15 
34 


16 
33 
17 
32 
18 
31 
19 
30 


20 
29 


21 
28 


22 
27 
23 
26 


24 
25 


1DIR 


181 


182 


GND 


183 


184 


VCC 
185 


186 


GND 


187 


188 


281 


282 


GND 


283 


284 


VCC 
285 


286 


GND 


287 


2B8 


2DIR 


1<3 


1A1 


1A2 


GND 


1A3 


1A4 


VCC 
1A5 


1A6 


GND 


1A7 


1A8 


2A1 


2A2 


GND 


2A3 


2A4 
VCC 
2A5 


2A6 


GND 


2A7 


2A8 


2<3 


54ACT16245 ••. WD PACKAGE 
74ACT16245 ... 
DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
(TOP VIEW) 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 
11 
38 


12 
37 


13 
36 
14 
35 


15 
34 


16 
33 
17 
32 


18 
31 


19 
30 
20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


1DIR 


181 


182 


GND 


183 


184 


VCC 
185 


186 


GND 


187 


188 


281 


282 


GND 


283 


284 


VCC 
285 


286 


GND 


287 


288 


2DIR 


1<3 


1A1 


1A2 


GND 


1A3 


1A4 


VCC 
1A5 


1A6 


GND 


1A7 


1A8 


2A1 


2A2 


GND 


2A3 


2A4 


VCC 
2A5 


2A6 


GND 


2A7 


2A8 


2<3 


TEXAS • 
INSTRUMENTS 


54AC16373 
... 
WO PACKAGE 
74AC16373 
..• 
OL PACKAGE 
16-BIT D-TYPE LATCHES 
(TOP VIEW) 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 
14 
35 
15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 
22 
27 


23 
26 


24 
25 


10E 
1Q1 


1Q2 
GNO 


1Q3 


1Q4 


VCC 
1Q5 


1Q6 
GNO 
1Q7 


1Q8 


2Q1 


2Q2 
GNO 
2Q3 


2Q4 


VCC 
2Q5 
2Q6 
GNO 
2Q7 


2Q8 


20E 


1C 


101 


102 
GNO 


103 


104 


VCC 
105 


106 
GNO 


107 


108 
201 


202 
GNO 


203 


204 


VCC 
205 


206 
GNO 
207 


208 
2C 


54ACT16373 
WO PACKAGE 
74ACT16373 
OL PACKAGE 
16-BIT O·TYPE LATCHES 


(TOP VIEW) 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 
17 
32 
18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


10E 
1Q1 


1Q2 
GNO 


1Q3 


1Q4 


VCC 
1Q5 


1Q6 
GNO 
1Q7 


1Q8 


2Q1 


2Q2 
GNO 
2Q3 


2Q4 


VCC 
2Q5 
2Q6 
GNO 
2Q7 


2Q8 


20E 


1C 


101 


102 
GNO 


103 


104 


VCC 
105 


106 
GNO 


107 
10S 


201 


202 
GNO 


203 
204 


VCC 
205 


206 
GNO 


207 


208 


2C 


54AC16374 
WO PACKAGE 
74AC16374 
OL PACKAGE 
16-BIT D-TYPE FLIP-FLOPS 
(TOP VIEW) 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 
11 
38 
12 
37 


13 
36 


14 
35 


15 
34 


16 
33 
17 
32 
18 
31 


19 
30 


20 
29 


21 
28 
22 
27 


23 
26 


24 
25 


10E 
1Q1 


lQ2 
GNO 


lQ3 
lQ4 


VCC 
lQ5 


lQ6 
GNO 
lQ7 


lQ8 


2Ql 


2Q2 
GNO 
203 
2Q4 


VCC 
2Q5 
206 
GNO 
207 
2Q8 


20E 


1CLK 


101 


102 
GNO 


103 


104 


VCC 
105 


106 
GNO 


107 


108 


201 


202 
GNO 


203 


204 
VCC 
205 


206 
GNO 


207 


208 


2CLK 


TEXAS ~ 
INSTRUMENTS 


54ACT16374 •.• WD PACKAGE 
74ACT16374 .•• DL PACKAGE 
16-BIT D-TYPE FLIP-FLOPS 
(TOP VIEW) 


10E 
1U48 
1CLK 


101 
2 
47 
101 


102 
3 
46 
102 
GNO 
4 
45 
GNO 


103 
5 
44 
103 
104 
6 
43 
104 
VCC 
7 
42 
VCC 
105 
8 
41 
105 


106 
9 
40 
106 
GNO 
10 
39 
GNO 
107 
11 
38 
107 


108 
12 
37 
108 


201 
13 
36 
201 


202 
14 
35 
202 
GNO 
15 
34 
GNO 
203 
16 
33 
203 
204 
17 
32 
204 
VCC 
18 
31 
VCC 
205 
19 
30 
205 
206 
20 
29 
206 
GNO 
21 
28 
GNO 
207 
22 
27 
207 
208 
23 
26 
208 
20E 
24 
25 
2CLK 


54AC16470, 54ACT16470 ••. 
WD PACKAGE 
74AC16470, 74ACT16470 ••• 


DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1 
V56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10EAB 
1CLKAB 
1DEAB 
GND 
1A1 
1A2 
VCC 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
VCC 
2A7 
2A8 
GND 
2DEAB 
2CLKAB 
20EAB 


10EBA 
1CLKBA 
1DEBA 
GND 
1B1 
1B2 


VCC 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
VCC 
2B7 
2B8 
GND 
2DEBA 
2CLKBA 
20EBA 


54AC16471, 54ACT16471 .•• 


WD PACKAGE 
74AC16471, 74ACT16471 •.• 
DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1 
V56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10EAB 
1CLKAB 
1DEAB 
GND 
1A1 
1A2 
VCC 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
VCC 
2A7 
2A8 
GND 
2DEAB 
2CLKAB 
20EAB 


10EBA 
1CLKBA 
1DEBA 
GND 
1B1 
1B2 


VCC 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
VCC 
2B7 
2B8 
GND 
2DEBA 
2CLKBA 
20EBA 


TEXAS ." 
INSTRUMENTS 


54AC16472. 54ACT16472 ... 
WD PACKAGE 
74AC16472, 74ACT16472 ••• 
DL PACKAGE 
18-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


10EAB 
1 
56 
10EBA 


1LEAB 
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55 
1LEBA 


1A1 
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54 
1B1 
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1A2 
5 
52 
1B2 
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1B7 
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14 
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1B9 
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42 
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41 
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2A3 
17 
40 
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18 
39 
GND 


2A4 
19 
38 
2B4 


2A5 
20 
37 
2B5 
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36 
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22 
35 
VCC 
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23 
34 
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2A8 
24 
33 
2B8 
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25 
32 
GND 


2A9 
26 
31 
2B9 


2LEAB 
27 
30 
2LEBA 


20EAB 
28 
29 
20EBA 


54AC16473. 54ACT16473 ••• 


WD PACKAGE 
74AC16473, 74ACT16473 ... 
DL PACKAGE 
18-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 
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1LEAB 


lA1 
GND 


1A2 


1A3 
VCC 
1A4 


1A5 


1A6 
GND 


1A7 


1A8 


1A9 


2A1 


2A2 


2A3 
GND 


2A4 


2A5 


2A6 
VCC 
2A7 


2A8 
GND 


2A9 
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14 
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15 
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17 
40 
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39 
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37 
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35 
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29 


54AC16474. 54ACT16474 ••. 
WD PACKAGE 
74AC16474. 74ACT16474 .•• 
DL PACKAGE 
18-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


10EAB 


1CLKAB 


1A1 
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VCC 
1M 
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E 23 
34 


[ 
24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10EBA 


1CLKBA 


1B1 
GND 


1B2 


lB3 
VCC 
1B4 


1B5 


1B6 
GND 


1B7 


1B8 


1B9 


2B1 


2B2 


2B3 
GND 


2B4 


2B5 


2B6 
VCC 
2B7 


2B8 
GND 


2B9 


2CLKBA 


20EBA 


10EBA 


1LEBA 


1B1 


GND 


1B2 


1B3 
VCC 
1B4 


1B5 


1B6 
GND 


1B7 


1B8 


1B9 


2B1 


2B2 


2B3 
GND 


2B4 


2B5 


2B6 
VCC 
2B7 


2B8 
GND 


2B9 


2LEBA 


20EBA 


TEXAS 
." 
INSTRUMENTS 


54AC16475, 
54ACT16475 
••• 
WD 
PACKAGE 
74AC16475, 
74ACT16475 
••• 


DL PACKAGE 
18-BIT 
REGISTERED 
TRANSCEIVERS 


(TOP 
VIEW) 


10EAB 
lCLKAB 
lAl 
GND 
lA2 
lA3 
VCC 
1M 
lA5 
lA6 
GND 
lA7 
lA8 
lA9 
2Al 
2A2 
2A3 
GND 
2A4 


2A5 


2A6 


VCC 
2A7 


2A8 
GND 


2A9 
2CLKAB 
20EAB 


[1 
U56 
] 


[ 
2 
55 ] 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10EBA 
lCLKBA 
lBl 
GND 
lB2 
lB3 
VCC 
lB4 
lB5 
lB6 
GND 
lB7 
lB8 
lB9 
2Bl 
2B2 


2B3 
GND 


2B4 


2B5 


2B6 
VCC 
2B7 


2B8 
GND 


2B9 
2CLKBA 
20EBA 


•AC16533, 
'ACT16533 


16-BIT 
D·TYPE 
LATCHES 


(TOP 
VIEW) 


10E1 
1'Q1 
102 
GNO 
103 
104 
VCC 
10S 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
VCC 
20S 
206 
GNO 
207 
208 
20E 


1 U48 
2 
47 
3 
46 
4 
45 
5 
44 
6 
43 
7 
42 
8 
41 
9 
40 
10 
39 
11 
38 
12 
37 
13 
36 
14 
35 
15 
34 
16 
33 
17 
32 
18 
31 
19 
30 
20 
29 
21 
28 
22 
27 
23 
26 
24 
25 


lC 
101 
102 
GNO 
103 
104 
VCC 
10S 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
VCC 
20S 
206 
GNO 
207 
208 
2C 


'AC16534, 
•ACT16534 
16-BIT 
D-TYPE 
FLIP-FLOPS 


(TOP 
VIEW) 


10El 
01 
102 
GNO 
103 
104 
Vcc 
{as 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
20S 
206 
GNO 
207 
208 
20E 


1 U48 
2 
47 
3 
46 
4 
45 
5 
44 
6 
43 
7 
42 
8 
41 
9 
40 
10 
39 
11 
38 
12 
37 
13 
36 
14 
35 
15 
34 
16 
33 
17 
32 
18 
31 
19 
30 
20 
29 
21 
28 
22 
27 
23 
26 
24 
25 


lCLK 
101 
102 
GNO 
103 
104 
Vcc 
lOS 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
20S 
206 
GNO 
207 
208 
2CLK 


TEXAS 
• 
INSTRUMENTS 


WIDE 
BUS'" PINOUTS 
(continued) 


'AC16540, 
'ACT16540 
'AC16541, 
'ACT16541 
16-BIT BUS DRIVERS 
16-BIT BUS DRIVERS 
(TOP VIEW) 
(TOP VIEW) 


lGl 
1 
48 
lG2 
lGl 
1 
48 
lG2 
lYl 
2 
47 
lAl 
lYl 
2 
47 
lAl 
1Y2 
3 
46 
lA2 
lY2 
3 
46 
lA2 
GND 
4 
45 
GND 
GND 
4 
45 
GND 
1Y3 
5 
44 
lA3 
lY3 
5 
44 
lA3 
1Y4 
6 
43 
lA4 
lY4 
6 
43 
lA4 
VCC 
7 
42 
VCC 
VCC 
7 
42 
VCC 
1Y5 
8 
41 
lA5 
lY5 
8 
41 
lA5 
lY6 
9 
40 
lA6 
lY6 
9 
40 
lA6 
GND 
10 
39 
GND 
GND 
10 
39 
GND 
lY7 
11 
38 
lA7 
lY7 
11 
38 
lA7 
1Y8 
12 
37 
lAB 
lY8 
12 
37 
lA8 
2Yl 
13 
38 
2Al 
2Yl 
13 
36 
2Al 
2Y2 
14 
35 
2A2 
2Y2 
14 
35 
2A2 
GND 
15 
34 
GND 
GND 
15 
34 
GND 
2Y3 
16 
33 
2A3 
2Y3 
16 
33 
2A3 
2Y4 
17 
32 
2A4 
2Y4 
17 
32 
2A4 
VCC 
18 
31 
VCC 
VCC 
18 
31 
VCC 
2Y5 
19 
30 
2A5 
2Y5 
19 
30 
2A5 
2Y6 
20 
29 
2A6 
2Y6 
20 
29 
2A6 
GND 
21 
28 
GND 
GND 
21 
28 
GND 
2Y7 
22 
27 
2A7 
2Y7 
22 
27 
2A7 
2Y8 
23 
26 
2AB 
2Y8 
23 
26 
2A8 
2Gl 
24 
25 
2G2 
2G1 
24 
25 
2G2 


54AC16543 
••. WD PACKAGE 
74AC16543 
.•. DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 


(TOP VIEW) 


1GA6 
1LEA6 
1CEA6 
GND 
1A1 
1A2 


VCC 
1A3 


1A4 


1A5 
GND 


1A6 


1A7 


1A8 
2A1 
2A2 


2A3 
GND 
2A4 


2A5 


2A6 


VCC 
2A7 


2A8 
GND 
2CEA6 
2LEAB 
2GA6 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 
19 
38 


20 
37 


21 
38 


22 
35 
23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


1G6A 
1LE6A 
1CE6A 
GND 
161 
162 


VCC 
163 


164 
165 
GND 


166 


167 


168 
261 
262 


263 
GND 
264 
265 
266 


VCC 
267 
268 
GND 
2CE6A 
2LEBA 
2G6A 


TEXAS ~ 
INSTRUMENTS 


54ACT16543 .•• WD PACKAGE 
74ACT16543 ••. DL PACKAGE 
16·BIT REGISTERED TRANSSCEIVERS 
(TOP VIEW) 


'AC16544, 'ACT16544 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1GAB 


1LEAB 


1CEAB 


GND 


1A1 


1A2 


VCC 
1A3 


1A4 


1A5 


GND 


1A6 


1A7 


1A8 


2A1 


2A2 


2A3 


GND 


2A4 


2A5 


2A6 
Vcc 
2A7 
2A8 


GND 


2CEAB 
2LEAB 


2GAB 


10EAB 
1 
56 
10EBA 
1GBA 
lLEAB 
2 
55 
1LEBA 


1LEBA 
lCEAB 
3 
54 
lCEBA 
GND 
4 
53 
GND 
1CEBA 
lAl 
5 
52 
lBl 
GND 
lA2 
6 
51 
lB2 


1B1 
VCC 
7 
50 
VCC 
lA3 
8 
49 
183 
1B2 
lA4 
9 
48 
lB4 


VCC 
lA5 
10 
47 
185 


183 
GND 
11 
48 
GND 
lA6 
12 
45 
lB6 
184 
lA7 
13 
44 
lB7 
185 
lAB 
14 
43 
lB8 


GND 
2Al 
15 
42 
281 
2A2 
16 
41 
282 
1B6 
2A3 
17 
40 
283 
1B7 
GND 
18 
39 
GND 


1B8 
2A4 
19 
38 
284 
2A5 
20 
37 
2B5 
2B1 
2A6 
21 
38 
286 
2B2 
VCC 
22 
35 
VCC 


283 
2A7 
23 
34 
2B7 
2A8 
24 
33 
2B8 
GND 
GND 
25 
32 
GND 
284 
2CEAB 
28 
31 
2CEBA 


285 
2LEAB 
27 
30 
2LE8A 
20EAB 
28 
29 
20EBA 
286 


VCC 
2B7 


286 


GND 


2CEBA 


2LEBA 


2GBA 


54ACT16620 •.• WD PACKAGE 
74ACT16620 ••• DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
(TOP VIEW) 


1GA8 [1 
V 48 
1G8A 


181~ 
2 
47 
lAl 
182 [ 
3 
46 
lA2 


GND 
4 
45 
GND 


183 
5 
44 
lA3 


184 
6 
43 
lA4 


VCC 
7 
42 
VCC 
185 
8 
41 
lA5 


186 
9 
40 
lA6 


GND 
10 
39 
GND 


187 
11 
38 
lA7 


188 
12 
37 
lA8 


281 
13 
36 
2Al 


282 
14 
35 
2A2 


GND 
15 
34 
GND 


283 
16 
33 
2A3 


284 
17 
32 
2A4 


VCC 
18 
31 
VCC 
285 
19 
30 
2A5 


286 
20 
29 
2A6 


GND 
21 
28 
GND 


287 
22 
27 
2A7 


288 
23 
26 
2A8 


2GA8 [ 
24 
25 
2G8A 


lUsa 


2 
55 


3 
54 


4 
53 


5 
52 


8 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 
12 
45 


13 
44 


14 
43 


15 
42 
16 
41 
17 
40 


18 
39 


19 
38 
20 
37 


21 
38 
22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


TEXAS ." 
INSTRUMENTS 


54AC16620 ••• WD PACKAGE 
74AC16620 •.• DL PACKAGE 
16-BIT BUS TRANSCEIVERS 


(TOP VIEW) 


lGA8 
48 
1G8A 


181 
47 
1A1 


182 
46 
lA2 


GND 
4 
45 
GND 


183 
5 
44 
lA3 


184 
6 
43 
1M 
VCC 
7 
42 
VCC 
185 
8 
41 
lA5 


186 
9 
40 
lA6 


GND 
10 
39 
GND 


187 
11 
38 
lA7 


188 
12 
37 
1A8 


281 
13 
36 
2Al 


282 
14 
35 
2A2 


GND 
15 
34 
GND 


283 
16 
33 
2A3 


284 
17 
32 
2A4 
VCC 
18 
31 
VCC 
285 
19 
30 
2A5 


286 
20 
29 
2A6 


GND 
21 
28 
GND 
287 
22 
27 
2A7 


288 
23 
26 
2A8 


2GA8 
24 
25 
2G8A 


•AC16623, 'ACT16623 
16-BIT BUS TRANSCEIVERS 


(TOP VIEW) 


B 
1 U48 
1 
2 
47 
2 
3 
46 
4 
45 
5 
44 
6 
43 
7 
42 
8 
41 
9 
40 
10 
39 
11 
38 
12 
37 
13 
36 
14 
35 
15 
34 
16 
33 
17 
32 
18 
31 
19 
30 
20 
29 
21 
28 
22 
27 
23 
26 
24 
25 


lGA 
lB 
lB 
GND 
lB3 
lB4 
VCC 
lB5 
lB6 
GND 
lB7 
lB8 
2Bl 
2B2 
GND 
2B3 
2B4 
VCC 
2B5 
2B6 
GND 
2B7 
2B8 
2GAB 


lGBA 
lAl 
lA2 
GND 
lA3 
lA4 
VCC 
lA5 
lA6 
GND 
lA7 
lA8 
2Al 
2A2 
GND 
2A3 
2A4 
VCC 
2A5 
2A6 
GND 
2A7 
2A8 
2GBA 


54AC16640 ... 
WD PACKAGE 
74AC16640 ••. DL PACKAGE 
16·BIT BUS TRANSCEIVERS 
(TOP VIEW) 


R 
1V48b 


1 
2 
47 


2 
3 
46 


0 
4 
45 


3 
5 
44 


4 [ 
6 
43 


C 
7 
42 


8 
41 


9 
40 
1 
10 
39 


11 
38 
1 
12 
37 
1 
13 
36 


14 
35 


15 
34 


16 
33 


17 
32 
2 
18 
31 


19 
30 
2 
20 
29 
2 
21 
28 
G 
[ 
22 
27 
2 
[ 
23 
26 
2 
E 24 
25 
2 


101 


18 


18 
GN 


18 


18 
Vc 
185 


186 
GND 


187 


188 


281 


282 


GND 


283 
284 
VCC 
285 
286 
GNO 


287 
288 


2DIR 


1G 


1A1 


1A2 


GNO 


1A3 


1A4 
VCC 
1A5 


A6 


GNO 


A7 


A8 


2A1 


2A2 


GND 


2A3 


A4 
VCC 
A5 


A6 
NO 


A7 


A8 
G 


TEXAS ." 
INSTRUMENTS 


POST OFFICE BOX 655303 
• DALLAS. TEXAS 75265 


54ACT16640 
WD PACKAGE 
74ACT16640 
DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
(TOP VIEW) 


lDIR 


181 


182 
GND 


183 


184 
VCC 
185 


186 
GND 
187 


188 
281 
282 
GND 
283 
284 
VCC 
285 
286 
GND 
287 
288 
2DIR 


1 
U48] 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 ] 


23 
26 ] 


24 
25l 


54AC16646 ••. WD PACKAGE 
74AC16646 ..• DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 
17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


lDIR 


1CAB 


lSAB 


GND 


lAl 


lA2 
VCC 
lA3 


lA4 
lA5 


GND 


1A6 


1A7 


1A8 


2A1 


2A2 


2A3 


GND 
2A4 


2A5 


2A6 
VCC 
2A7 


2A8 


GND 


2SAB 


2CAB 


2DIR 


lG 


lCBA 


lSBA 


GND 


lBl 


lB2 
VCC 
lB3 


1B4 


lB5 


GND 


lB6 


1B7 


1B8 


2B1 


2B2 


2B3 


GND 


284 


2B5 


2B6 
VCC 
2B7 
288 


GND 


2SBA 


2CBA 
2G 


54ACT16646 .•• WD PACKAGE 
74ACT16646 ..• DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1DIR 
1 U 56 
lG 


1CAB 
2 
55 
1CBA 


lSAB 
3 
54 
lSBA 


GND 
4 
53 
GND 


1A1 
5 
52 
1B1 


1A2 
6 
51 
lB2 
VCC 
7 
50 
VCC 
1A3 
8 
49 
1B3 


1A4 
9 
48 
1B4 


1A5 
10 
47 
lB5 


GND 
11 
46 
GND 


1A6 
12 
45 
1B6 


1A7 
13 
44 
1B7 


1A8 
14 
43 
1B8 


2A1 
15 
42 
2B1 
2A2 
16 
41 
2B2 
2A3 
17 
40 
283 


GND 
18 
39 
GND 
2A4 
19 
38 
284 
2A5 
20 
37 
2B5 


2A6 
21 
36 
2B6 
VCC 
22 
35 
VCC 
2A7 
23 
34 
2B7 


2A8 
24 
33 
2B8 


GND 
25 
32 
GND 


2SAB 
26 
31 
2SBA 


2CAB 
27 
30 
2CBA 


2DIR 
28 
29 
2G 


TEXAS 
." 
INSTRUMENTS 


WIDE BUS'"PINOUTS (continued) 


,AC16648, 'ACT16648 
'AC16651, •ACT16651 
16-BIT REGISTERED TRANSCEIVERS 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 
(TOP VIEW) 


1DIR 
1 V56 
1G 
1GAB 
1 V56 
1GBA 
1CAB 
2 
55 
1CBA 
1CAB 
2 
55 
1CBA 
1SAB 
3 
54 
1SBA 
1SAB 
3 
54 
1SBA 
GND 
4 
53 
GND 
GNO 
4 
53 
GNO 
1A1 
5 
52 
1B1 
1A1 
5 
52 
1B1 
1A2 
6 
51 
1B2 
1A2 
6 
51 
1B2 
VCC 
7 
50 
VCC 
VCC 
7 
50 
VCC 
1A3 
8 
49 
183 
1A3 
8 
49 
1B3 
1A4 
9 
48 
1B4 
1A4 
9 
48 
1B4 
1A5 
10 
47 
1B5 
1A5 
10 
47 
1B5 
GNO 
11 
46 
GNO 
GNO 
11 
46 
GNO 
1A6 
12 
45 
1B6 
1A6 
12 
45 
186 
1A7 
13 
44 
187 
1A7 
13 
44 
1B7 
1A8 
14 
43 
188 
1A8 
14 
43 
188 
2A1 
15 
42 
281 
2A1 
15 
42 
281 
2A2 
16 
41 
282 
2A2 
16 
41 
282 
2A3 
17 
40 
283 
2A3 
17 
40 
283 
GNO 
18 
39 
GNO 
GNO 
18 
39 
GNO 
2A4 
19 
38 
284 
2A4 
19 
38 
284 
2A5 
20 
37 
285 
2A5 
20 
37 
285 
2A6 
21 
36 
286 
2A6 
21 
36 
286 
VCC 
22 
35 
VCC 
VCC 
22 
35 
VCC 
2A7 
23 
34 
287 
2A7 
23 
34 
287 
2A8 
24 
33 
288 
2A8 
24 
33 
288 
GNO 
25 
32 
GNO 
GNO 
25 
32 
GNO 
2SAB 
26 
31 
2S8A 
2SAB 
26 
31 
2S8A 
2CAB 
27 
30 
2CBA 
2CAB 
27 
30 
2C8A 
20lR 
28 
29 
2G 
2GA8 
28 
29 
2G8A 


54AC16652 .•• WD PACKAGE 
74AC16652 ••• DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1 V 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


6 
49 


9 
46 


10 
47 


11 
46 
12 
45 


13 
44 
14 
43 


15 
42 


16 
41 
17 
40 


18 
39 


19 
38 
20 
37 


21 
36 
22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


1GAB 
1CAB 
lSAB 
GND 
1A1 


1A2 
VCC 
1A3 


1A4 
1A5 
GND 


1A6 
1A7 
lAB 
2A1 
2A2 


2A3 
GND 


2A4 


2A5 


2A6 
VCC 
2A7 


2AB 
GND 
2SAB 
2CAB 
2GA6 


1G6A 
1C6A 
1S6A 
GND 
161 
162 
VCC 
163 
164 
165 
GND 


166 
167 
168 
261 
262 
263 
GND 
264 
265 
266 
VCC 
267 
268 
GND 


2SBA 
2C6A 
2G6A 


TEXAS ~ 
INSTRUMENTS 


54ACT16652 
WD PACKAGE 
74ACT16652 
DL PACKAGE 
16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 


1GAB 
1CAB 
lSAB 
GND 
1A1 
1A2 
VCC 
lA3 


1A4 


1A5 
GND 
lA6 


1A7 
lA8 
2Al 
2A2 


2A3 
GND 


2A4 


2A5 


2A6 
VCC 
2A7 


2A8 
GND 
2SAB 
2CAB 
2GAB 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


1GBA 
1CBA 
lSBA 
GND 
1B1 
1B2 
VCC 
183 
lB4 
lB5 
GND 
lB6 
lB7 


1B8 
2B1 
2B2 


283 
GND 
264 


2B5 


2B6 
VCC 
2B7 


2B8 
GND 
2SBA 
2CBA 
2GBA 


54AC16657 ..• WD PACKAGE 
74AC16657 ..• DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
WITH PARITY 
(TOP VIEW) 


10E ~ 1 
V56[:l1T/R 


NC [ 
2 
55b 
1ODD/EVEN 


1ERROR 
3 
54b 
1PARITY 


GND 
4 
53 
GND 


lAD 
5 
52 
180 


lAl 
6 
51 
181 
VCC 
7 
50 
VCC 
lA2 
8 
49 
182 


lA3 
9 
48 
183 


lA4 
10 
47 
184 


GND 
11 
46 
GND 


lA5 
12 
45 
185 


lA6 
13 
44 
186 


lA7 
14 
43 
187 


2AO 
15 
42 
280 


2A1 
16 
41 
281 


2A2 
17 
40 
282 


GND 
18 
39 
GND 


2A3 
19 
38 
283 


2A4 
20 
37 
284 


2A5 
21 
36 
285 
VCC 
22 
35 
VCC 
2A6 
23 
34 
286 


2A7 
24 
33 
287 


GND 
25 
32 
GND 


2ERROR 
26 
31 
2PARITY 


NC 
27 
30 
20DD/EVEN 


20E 
28 
29 
2T/R 


54ACT16657 •.• WD PACKAGE 
74ACT16657 ••• DL PACKAGE 
16-BIT BUS TRANSCEIVERS 
WITH PARITY 
(TOP VIEW) 


10E 
NC 


lERROR 


GND 


lAD 


lAl 
VCC 
lA2 


lA3 


lA4 


GND 


lA5 


lA6 


lA7 


2AO 


2A1 


2A2 


GND 


2A3 


2A4 


2A5 
VCC 
2A6 


2A7 


GND 


2ERROR 
NC 


20E 


1T/R 


lODD/EVEN 


1PARITY 


GND 


180 


181 
VCC 
182 


183 


184 


GND 


185 


186 


187 


280 


281 


282 


GND 


283 


284 


285 
VCC 
286 


287 


GND 


2PARITY 


20DD/EVEN 


2T/R 


TEXAS ." 
INSTRUMENTS 


WIDE BUS'" PINOUTS (continued) 


54AC16821, 
54ACT16821 
". 
54AC16822, 
54ACT16822 
., , 


WO PACKAGE 
WO PACKAGE 
74AC16821, 
74ACT16821 
•• , 
74AC 16822, 
74ACT16822 
, •• 


OL PACKAGE 
OL PACKAGE 
20-BIT 
O-TYPE 
FLIP-FLOPS 
20·BIT 
O·TYPE 
FLlp·FLOPS 


(TOP 
VIEW) 
(TOP 
VIEW) 


10E 
1 
56 
lCLK 
10E 
1 
56 
lCLK 
101 
2 
55 
101 
101 
2 
55 
151 
102 
3 
54 
102 
102 
3 
54 
152 
GNO 
4 
53 
GNO 
GNO 
4 
53 
GNO 
103 
5 
52 
103 
103 
5 
52 
153 
104 
6 
51 
104 
104 
6 
51 
154 
Vcc 
7 
50 
Vcc 
Vcc 
7 
50 
Vcc 
105 
8 
49 
105 
105 
8 
49 
155 
106 
9 
48 
106 
106 
9 
48 
156 
107 
10 
47 
107 
107 
10 
47 
157 
GNO 
11 
46 
GNO 
GNO 
11 
46 
GNO 
108 
12 
45 
108 
108 
12 
45 
158 
109 
13 
44 
109 
109 
13 
44 
159 
1010 
14 
43 
1010 
1010 
14 
43 
1510 
201 
15 
42 
201 
201 
15 
42 
251 
202 
16 
41 
202 
202 
16 
41 
252 
203 
17 
40 
203 
203 
17 
40 
253 
GNO 
18 
39 
GNO 
GNO 
18 
39 
GNO 
204 
19 
38 
204 
204 
19 
38 
254 
205 
20 
37 
205 
205 
20 
37 
255 
206 
21 
36 
206 
206 
21 
36 
256 


Vcc 
22 
35 
Vcc 
Vcc 
22 
35 
Vcc 
207 
23 
34 
207 
207 
23 
34 
257 
208 
24 
33 
208 
208 
24 
33 
258 
GNO 
25 
32 
GNO 
GNO 
25 
32 
GNO 
209 
26 
31 
209 
209 
26 
31 
259 
2010 
27 
30 
2010 
2010 
27 
30 
2510 
20E 
28 
29 
2CLK 
20E 
28 
29 
2CLK 


54AC16823, 
54ACT16823 
••• 


WO PACKAGE 
74AC 16823, 
74ACT16823 
, •• 


OL PACKAGE 
18-BIT 
O-TYPE 
FLIP-FLOPS 


(TOP 
VIEW) 


lCLR 
10E 
101 
GNO 
102 
103 
Vcc 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 


Vcc 
207 
208 
GNO 
209 
20E 
2CLR 


1 
U56 


2, 
55 


3 
54 


4 
53 


5 
52 
[ 
6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 ] 


16 
41 ~ 


17 
40 ] 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


[ 
28 
29 


lCLK 
lCLKEN 
101 
GNO 
102 
103 
Vcc 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 


Vcc 
207 
208 
GNO 
209 
2CLKEN 
2CLK 


TEXAS 
.• 
INSTRUMENTS 


54AC 16824, 54ACT16824 
••. 
WD PACKAGE 
74AC16824. 
74ACT16824 
... 
DL PACKAGE 
la-BIT 
D-TYPE FLIP-FLOPS 


(TOP VIEW) 


lCLR 


10E 
101 
GND 
102 
103 
VCC 
104 
105 
106 
GND 
107 
108 
109 
201 
202 
203 
GND 
204 
205 
206 
VCC 
207 
208 
GND 
209 


20E 


2CLR 


1 
U56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


~ 


10 
47 


11 
46 


~ 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


WIDE BUS'" PINOUTS (continued) 


'AC16825, 
'ACT16825 
'AC16826, 
'ACT16826 
la-BIT BUS DRIVERS 
la-BIT BUS DRIVERS 


(TOP VIEW) 
(TOP VIEW) 


lGl 
1 
56 
lG2 
lGl 
1 
58 
lG2 
lYl 
2 
55 
lAl 
lYl 
2 
55 
lAl 
lY2 
3 
54 
lA2 
lY2 
3 
54 
lA2 
GND 
4 
53 
GND 
GND 
4 
53 
GND 
lY3 
5 
52 
lA3 
lY3 
5 
52 
lA3 
lY4 
6 
51 
lA4 
1Y4 
6 
51 
lA4 
VCC 
7 
50 
VCC 
VCC 
7 
50 
VCC 
lY5 
8 
49 
lA5 
lY5 
6 
49 
lA5 
lY6 
9 
48 
lAG 
lY6 
9 
48 
lAG 
lY7 
10 
47 
lA7 
lY7 
10 
47 
lA7 
GND 
11 
46 
GND 
GND 
11 
48 
GNO 
lY8 
12 
45 
lAB 
1Y8 
12 
45 
lAB 
lY9 
13 
44 
lA9 
1Y9 
13 
44 
lA9 
GND 
14 
43 
GND 
GND 
14 
43 
GND 
GND 
15 
42 
GND 
GND 
15 
42 
GND 
2Yl 
18 
41 
2Al 
2Yl 
16 
41 
2Al 
2Y2 
17 
40 
2A2 
2Y2 
17 
40 
2A2 
GND 
18 
39 
GND 
GND 
16 
39 
GND 
2Y3 
19 
36 
2A3 
2Y3 
19 
36 
2A3 
2Y4 
20 
37 
2A4 
2Y4 
20 
37 
2A4 
2Y5 
21 
36 
2A5 
2Y5 
21 
36 
2A5 
VCC 
22 
35 
VCC 
VCC 
22 
35 
VCC 
2Y6 
23 
34 
2A6 
2Y6 
23 
34 
2A8 
2Y7 
24 
33 
2A7 
2Y7 
24 
33 
2A7 
GNO 
25 
32 
GND 
GND 
25 
32 
GND 
2Y8 
26 
31 
2A8 
2Y8 
26 
31 
2A8 
2Y9 
27 
30 
2A9 
2Y9 
27 
30 
2A9 
2Gl 
28 
29 
2G2 
2Gl 
26 
29 
2G2 


lCLK 
lCLKEN 
101 
GND 
102 


103 
VCC 
104 
105 
106 
GND 
107 


108 
109 
201 
202 
203 
GND 
204 
205 
206 
VCC 
207 
208 
GND 
209 
2CLKEN 
2CLK 


TEXAS ." 
INSTRUMENTS 


WIDE BUS'" PINOUTS 
(continued) 


74AC/ACT16827 ...DL PACKAGE 
74AC/ACT16828 ...DL PACKAGE 
54AC 16833,54ACT16833 ... 


54ACI ACT16827 ...WD 
PACKAGE 
54AC/ACT16828 ...WD 
PACKAGE 
WD 
PACKAGE 
2G-BITBUS DRIVERS 
2G-BITBUS DRIVERS 
74AC16833, 74ACT16833 ... 


(TOP VIEW) 
(TOP VIEW) 
DL PACKAGE 
16-BITBUS TRANSCEIVERS 


lGl 
lG2 
lGl 
lG2 
WITH PARITY 


lYl 
lAl 
lYl 
lAl 
(TOP VIEW) 


1Y2 
lA2 
lY2 
lA2 
10E8 
10EA 
GND 
GND 
GND 
GND 
lCLK 
lCLR 
lY3 
lA3 
lY3 
lA3 
lERR 
1PARITY 


lY4 
lA4 
lY4 
1M 
GND 
GND 
Vee 
Vee 
Vee 
Vee 
lAl 
181 


1Y5 
lA5 
lY5 
lA5 
lA2 
182 


lY6 
lA6 
lY6 
lA6 
Vee 
Vee 
lY7 
lA7 
lY7 
lA7 
lA3 
183 
GND 
GND 
GND 
GND 
1M 
184 
lY8 
lA8 
lY8 
lA8 
lA5 
185 
lY9 
lAg 
lY9 
lA9 
GND 
GND 
lYl0 
lAl0 
lYl0 
lAl0 
lA6 
186 
2Yl 
2Al 
2Yl 
2A1 
lA7 
187 
2Y2 
2A2 
2Y2 
2A2 
lA8 
188 
2Y3 
2A3 
2Y3 
2A3 
2Al 
281 
GND 
GND 
GND 
GND 
2A2 
282 


2Y4 
2A4 
2Y4 
2A4 
2A3 
283 
2Y5 
2A5 
2Y5 
2A5 
GND 
GND 
2Y6 
2A6 
2Y6 
2A6 
2A4 
284 
Vee 
Vee 
Vee 
Vee 
2A5 
285 
2Y7 
2A7 
2Y7 
2A7 
2A6 
286 
2Y8 
2A8 
2Y8 
2A8 
Vee 
Vee 
GND 
GND 
GND 
GND 
2A7 
287 
2Y9 
2A9 
2Y9 
2A9 
2A8 
288 
2Yl0 
2Al0 
2Yl0 
2Al0 
GND 
GND 
2Gl 
2G2 
2Gl 
2G2 
2ERR 
2PARITY 
2CLK 
2CLR 


20E8 
20EA 


TEXAS • 
INSTRUMENTS 


WIDE 
BUS'" PINOUTS 
(continued) 


54AC16834. 54ACT16834 ••• 
74AC/ACT16841 ••• DL PACKAGE 
74AC/ACT16842 ••• DL PACKAGE 
WD PACKAGE 
54AC/ACT16841 ••• WD PACKAGE 
54AC/ACT16842 ••• WD PACKAGE 
74AC16834. 74ACT16834 ••. 
2o-BIT D-TYPE LATCHES WITH 
2o-BIT D-TYPE LATCHES WITH 
DL PACKAGE 
3·STATE OUTPUTS 
3-STATE OUTPUTS 
16·BIT BUS TRANSCEIVERS 
(TOP VIEW) 
(TOP VIEW) 
WITH PARITY 
(TOP VIEW) 
10E 
56 
lC 
10E 
56 
1C 


1OE8 
10EA 
101 
55 
101 
101 
55 
101 
56 
102 
54 
102 
102 
1CLR 
102 
54 
1CLK 
55 
GNO 
53 
GNO 
1ERR 
GNO 
53 
GNO 
54 
1PARITY 
103 
52 
103 
103 
103 
52 
GNO 
53 
GNO 
104 
51 
104 
104 
104 
51 
lA1 
52 
181 
Vee 
50 
Vee 
Vee 
Vee 
50 
1A2 
51 
182 
105 
49 
105 
105 
Vee 
Vee 
105 
49 
50 
106 
48 
106 
106 
106 
48 
1A3 
49 
183 
107 
47 
107 
107 
107 
47 
1A4 
48 
184 
GNO 
46 
GNO 
GNO 
46 
GNO 
1A5 
47 
185 
108 
108 
108 
45 
108 
45 
GNO 
46 
GNO 
109 
109 
109 
44 
109 
44 
1A6 
45 
186 
1010 
43 
1010 
1010 
1010 
43 
1A7 
44 
187 
201 
201 
201 
42 
201 
42 
1A8 
43 
188 
202 
41 
202 
202 
202 
41 
2A1 
42 
281 
203 
40 
203 
203 
208 
40 
2A2 
41 
282 
GNO 
GNO 
39 
GNO 
39 
GNO 
2A3 
40 
283 
204 
38 
204 
204 
204 
38 
GNO 
39 
GNO 
205 
37 
205 
205 
205 
37 
2A4 
38 
284 
206 
206 
206 
36 
206 
36 
2A5 
37 
285 
Vee 
35 
Vee 
Vee 
Vee 
35 
2A6 
36 
286 
207 
207 
207 
Vee 
Vee 
34 
207 
34 
35 
208 
33 
208 
208 
208 
33 
2A7 
34 
287 
GNO 
GNO 
32 
GNO 
32 
GNO 
2A8 
33 
288 
209 
31 
209 
209 
209 
31 
GNO 
32 
GNO 
2010 
2010 
2010 
2ERR 
30 
2010 
30 
31 
2PARITY 
20[ 
2C 
20E 
2CLR 
29 
29 
2C 
2CLK 
30 


20E8 
29 
20EA 


TEXAS ~ 
INSTRUMENTS 


WIDE 
BUS'" PINOUTS 
(continued) 


74AC/ACT16843 .•. DL PACKAGE 
74AC/ACT16844 •.• DL PACKAGE 
54AC16853, 54ACT16853 ••. 
54AC/ACT16843 
... 
WD PACKAGE 
54AC/ACT16844 ••• WD PACKAGE 
WD PACKAGE 
lS-BIT OoTYPELATCHES WITH 
lS-BIT OoTYPELATCHES WITH 
74AC16853, 74ACT16853 .•. 
3-STATE OUTPUTS 
3-STATE OUTPUTS 
DL PACKAGE 


(TOP VIEW) 
(TOP VIEW) 
DUAL 8·BIT TO 9-BIT PARITY 
BUS TRANSCEIVERS 


lCLR 
1 
56 
lC 
lCLR 
lC 
(TOP VIEW) 


10E 
2 
55 
lPRE 
10E 
lPRE 
10E8 
10EA 
101 
101 
101 
1 
3 
54 
101 
lEN 
lCLR 
GNO 
4 
53 
GNO 
GNO 
GNO 
1ERR 
102 
5 
52 
102 
102 
102 
1PARITY 


103 
6 
51 
103 
103 
103 
GNO 
GNO 


Vcc 
7 
50 
Vcc 
Vcc 
Vcc 
lAl 
181 


104 
8 
49 
104 
104 
104 
lA2 
182 


105 
9 
48 
105 
105 
105 
Vcc 
Vcc 


106 
10 
47 
106 
106 
106 
lA3 
183 


GNO 
11 
46 
GNO 
GNO 
GNO 
1M 
184 


107 
12 
45 
107 
107 
107 
lA5 
185 


108 
13 
44 
108 
108 
108 
GNO 
GNO 


109 
14 
43 
109 
109 
109 
lA6 
186 


201 
15 
42 
201 
201 
201 
lA7 
187 


202 
16 
41 
202 
202 
202 
lA8 
188 


203 
17 
40 
203 
203 
203 
2Al 
281 


GNO 
18 
39 
GNO 
GNO 
GNO 
2A2 
282 


204 
19 
38 
204 
204 
204 
2A3 
283 


205 
20 
37 
205 
205 
205 
GNO 
GNO 


206 
21 
36 
206 
206 
206 
2A4 
284 


Vcc 
22 
35 
Vcc 
Vcc 
Vcc 
2A5 
285 


207 
23 
34 
207 
207 
207 
2A6 
286 


208 
24 
33 
208 
208 
208 
Vcc 
Vcc 


GNO 
25 
32 
GNO 
GNO 
GNO 
2A7 
287 


209 
26 
31 
209 
209 
209 
2A8 
288 


20E 
27 
30 
2PRE 
20E 
2PRE 
GNO 
25 
GNO 


2CLR 
28 
29 
2C 
2CLR 
2C 
2ERR 
26 
2PARITY 
2EN 
27 
2CLR 
20E8 
28 
20EA 


TEXAS ." 
INSTRUMENTS 


WIDE BUS'" PINOUTS 
(continued) 


74AC/ACT16854 
•.. 
DL PACKAGE 
54AC 16861, 
54ACT16861 
.•. 
54AC16862, 
54ACT16862 
... 


54AC/ACT16854 
..• 
WD 
PACKAGE 
WD 
PACKAGE 
WD 
PACKAGE 


DUAL 
8-BIT 
TO 
9-BIT 
PARITY 
74AC16861, 
74ACT16861 
••. 
74AC16862, 
74ACT16862 
•.• 


BUS 
TRANSCEIVERS 
DL PACKAGE 
DL PACKAGE 


(TOP 
VIEW) 
2D-BIT 
BUS TRANSCEIVERS 
WITH 
2D-BIT 
BUS 
TRANSCEIVERS 
WITH 


3-STATE 
OUTPUTS 
3-STATE 
OUTPUTS 


10E8 
10EA 
(TOP 
VIEW) 
(TOP 
VIEW) 


lEN 
lCLR 
lGA8 
lG8A 
lGA8 
lG8A 
lERR 
1PARITY 
1 


GND 
GND 
181 
lAl 
181 2 
lAl 


lAl 
181 
182 
lA2 
182 
3 
lA2 


lA2 
182 
GND 
GND 
GND 
4 
GND 


Vcc 
Vcc 
183 
lA3 
183 
5 
lA3 


lA3 
183 
184 
lA4 
184 
6 
1M 


lA4 
184 
Vcc 
Vcc 
Vcc 
7 
Vcc 


lA5 
185 
185 
lA5 
185 
8 
lA5 


GND 
GND 
186 
lA6 
186 
9 
lA6 


lA6 
186 
187 
lA7 
187 
10 
lA7 


lA7 
187 
GND 
GND 
GND 
11 
GND 


lA8 
1B8 
lB8 
lA8 
lB8 
12 
lA8 


2Al 
2Bl 
189 
lA9 
189 
13 
lA9 


2A2 
2B2 
lBl0 
lAl0 
lBl0 
14 
lAl0 


2A3 
2B3 
281 
2Al 
2Bl 
15 
2Al 


GND 
GND 
2B2 
2A2 
2B2 
16 
2A2 


2M 
2B4 
283 
2A3 
2B3 
17 
2A3 


2A5 
2B5 
GND 
GND 
GND 
18 
GND 


2A6 
2B6 
284 
2M 
2B4 
19 
2A4 


Vcc 
Vcc 
2B5 
2A5 
2B5 
20 
2A5 


2A7 
2B7 
2B6 
2A6 
2B6 
21 
2A6 


2A8 
2B8 
Vcc 
Vcc 
Vcc 
22 
Vcc 


GND 
GND 
2B7 
2A7 
287 
23 
2A7 


2ERR 
2PARITY 
2B8 
2A8 
2B8 
24 
2A8 


2EN 
2CLR 
GND 
GND 
GND 
25 
GND 


20EB 
20EA 
2B9 
2A9 
289 
26 
2A9 
2Bl0 
2Al0 
2Bl0 
27 
2Al0 
2GAB 
2GBA 
2GAB 
28 
2G8A 


TEXAS 
.", 
INSTRUMENTS 


WIDE BUS'" PINOUTS (continued) 


54AC16863, 54ACT16863 •.• 
54AC16864, 54ACT16864 •.• 
54AC16952, 54ACT16952 .•• 
WD PACKAGE 
WD PACKAGE 
WD PACKAGE 
74AC16863, 74ACT16863 .•. 
74AC16864, 74ACT16864 ... 
74AC16952, 74ACT16952 ..• 
DL PACKAGE 
DL PACKAGE 
DL PACKAGE 
18-BIT BUS TRANSCEIVERS WITH 
18-BIT BUS TRANSCEIVERS WITH 
16·BIT REGISTERED BUS 
3-STATE OUTPUTS 
3-STATE OUTPUTS 
TRANSCEIVERS WITH 3-STATE 
(TOP VIEW) 
(TOP VIEW) 
OUTPUTS 
(TOP VIEW) 
lGA8 
1 
56 
lG8A 
lGA8 
1 
lG8A 


181 
2 
55 
lAl 
181 
2 
lAl 
10EA8 
56 
10E8A 


182 
3 
54 
lA2 
182 
3 
lA2 
lCLKA8 
55 
lCLK8A 
GND 
4 
53 
GND 
GND 
4 
GND 
lCEA8 
54 
lCE8A 


183 
5 
52 
lA3 
183 
5 
lA3 
GND 
53 
GND 


184 
6 
51 
1M 
184 
6 
1M 
lAl 
52 
181 


Vcc 
7 
50 
Vcc 
Vcc 
7 
Vcc 
lA2 
51 
182 


185 
8 
49 
1A5 
185 
8 
lA5 
Vcc 
50 
Vcc 


186 
9 
48 
lA6 
186 
9 
1A6 
lA3 
49 
183 


187 
10 
47 
lA7 
187 
10 
1A7 
1M 
48 
184 
GND 
11 
46 
GND 
GND 
11 
GND 
lA5 
47 
185 


188 
12 
45 
lA8 
188 
12 
1A8 
GND 
46 
GND 


189 
13 
44 
lA9 
189 
13 
lA9 
lA6 
45 
186 
GND 
14 
43 
GND 
GND 
14 
GND 
lA7 
44 
187 
GND 
15 
42 
GND 
GND 
15 
GND 
lA8 
43 
188 


281 
16 
41 
2Al 
281 
16 
2Al 
2Al 
42 
281 


282 
17 
40 
2A2 
282 
17 
2A2 
2A2 
41 
282 
GND 
18 
39 
GND 
GND 
18 
GND 
2A3 
40 
283 


283 
19 
38 
2A3 
283 
19 
2A3 
GND 
39 
GND 


284 
20 
37 
2M 
284 
20 
2A4 
2A4 
38 
284 


285 
21 
36 
2A5 
285 
21 
2A5 
2A5 
37 
285 


Vcc 
22 
35 
Vcc 
Vcc 
22 
Vcc 
2A6 
36 
286 


286 
23 
34 
2A6 
286 
23 
2A6 
Vcc 
35 
Vcc 
287 
24 
33 
2A7 
287 
24 
2A7 
2A7 
34 
287 
GND 
25 
32 
GND 
GND 
25 
GND 
2A8 
33 
288 


288 
26 
31 
2A8 
288 
26 
2A8 
GND 
32 
GND 


289 
27 
30 
2A9 
289 
27 
2A9 
2CEA8 
31 
2CE8A 


2GA8 
28 
29 
2G8A 
2GA8 
28 
2G8A 
2CLKA8 
30 
2CLK8A 


20EA8 
29 
20E8A 


TEXAS • 
INSTRUMENlS 


54AC16953. 
54ACT16953 
••• 
WD 
PACKAGE 
74AC16953. 
74ACT16953 
..• 


DL PACKAGE 
16-BIT 
REGISTERED 
BUS 
TRANSCEIVERS 
WITH 
3-STATE 
OUTPUTS 


(TOP 
VIEW) 


10EA8 


lCLKA8 


lCEA8 


GND 


lAl 


lA2 


VCC 
lA3 
lA4 
lA5 


GND 
lA6 
lA7 
lA8 


2Al 


2A2 


2A3 


GND 


2A4 


2A5 


2A6 


VCC 
2A7 


2A8 


GND 


2CEA8 


2CLKA8 


20EA8 


56 
10E8A 


55 
lCLK8A 


54 
lCE8A 


53 
GND 


52 
181 


51 
182 


50 
VCC 
49 
183 
48 
184 


47 
185 


46 
GND 
45 
186 


44 
187 


43 
188 


42 
281 


41 
282 


40 
283 


39 
GND 


38 
284 


37 
285 


36 
286 


35 
VCC 
34 
287 
33 
288 


32 
GND 


31 
2CE8A 
30 
2CLK8A 


29 
20E8A 


TEXAS 
• 
INSTRUMENTS 


SN74ABT3337 ••• OW OR N PACKAGE 
CLOCK DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 


Y3 


GNO 
Y4 
VCC 
G 
ClR 
VCC 
04 


GNO 
03 


54AC/ACT11208 
••• FK PACKAGE 
DUAL 1-L1NETO 4·L1NE CLOCK 
DRIVERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 
~"'UU 
I~I~ ~ ~~ 


3 
2 
1 
2019 
4 
18 
5 
17 
6 
16 
7 
15 
8 
14 
9 
1011 
1213 


Y2 


GNO 


Y1 
VCC 
ClK 


GNO 
Vcc 
01 


GNO 
02 


74ACl1204 
••• OW OR N PACKAGE 
HEX INVERTERS/CLOCK DRIVERS 
(TOP VIEW) 


1Y 
1 U 
20 
1A 


2Y 
2 
19 
2A 


3Y 
3 
18 
3A 


GND 
4 
17 
NC 


GND 
5 
16 
Vcc 


GND 
6 
15 
Vcc 
GND 
7 
14 
NC 


4Y 
8 
13 
4A 


SY 
9 
12 
SA 


6Y 
10 
11 
6A 


54AC/ ACT11800 •.• JT PACKAGE 
74AC/ACT11800 ... 
OW OR NT 
PACKAGE 
TRIPLE 4-INPUT AND/NAND CLOCK 
DRIVERS 
(TOP VIEW) 


10 
24 
1C 
2<31 
1Y 
23 
18 
2<32 
1Z 
22 
1A 
2Y4 
2Y 
21 
20 
2Y3 
GNO 
20 
2C 
2Y2 
GNO 
19 
Vcc 
GNO 
18 
Vcc 
GNO 
17 
28 


2Z 
16 
2A 


3Y 
15 
3D 


3Z 
14 
3C 


3A 
13 
38 


54AC/ACTl1208 
•.• J PACKAGE 
74AC/ACTl1208 
... 
OW OR N 
PACKAGE 
DUAL 1-L1NETO 4-LINE CLOCK 
DRIVERS WITH 3-STATE OUTPUTS 


(TOP VIEW) 


1Y2 
1 U20 
1Y1 


1Y3 
2 
19 
1A 


1Y4 
3 
18 
1<31 


GND 
4 
17 
1<32 


GND 
5 
16 
Vcc 


GND 
6 
15 
Vcc 


GND 
7 
14 
2A 


2Y1 
8 
13 
2<31 


2Y2 
9 
12 
2<32 


2Y3 
10 
11 
2Y4 


54AC/ACT11800 .•• FK PACKAGE 
TRIPLE 4-INPUT AND/NAND CLOCK 
DRIVERS 
(TOP VIEW) 


o U 
~U 
~lD « 
NN>Z>NN 


4 
3 
2 
1 2827 26 


1A 
5 
25 
3D 
18 
6 
24 
3C 
1C 
7 
23 
38 
NC 
8 
22 
NC 
10 
9 
21 
3A 
1Y 
10 
20 
3Z 
1Z 
11 
19 
3Y 


12131415161718 


)-OOUOON 
NZZZZZN 
ClCl 
ClCl 


TEXAS 
.", 
INSTRUMENTS 


54AC/ACT11802 
•.. JT PACKAGE 
74AC/ACT11802 ••. OW OR NT 
PACKAGE 
TRIPLE 4·INPUT ORINOR CLOCK 
DRIVERS 
(TOP VIEW) 


1A 
1Y 


1Z 
2Y 
GNo 
GNo 
GNo 
GNo 


2Z 
3Y 
3Z 


3D 


SN74AS304 .•• 0 OR N PACKAGE 
OCTAL DIVIDE·BY·2 CIRCUITS/CLOCK 
DRIVERS 
(TOP VIEW) 


54AC/ACT11802 ••. FK PACKAGE 
TRIPLE 4·INPUT ORINOR CLOCK 
DRIVERS 
(TOP VIEW) 


10 
5 
1C 
6 
18 
7 
NC 
8 


1A 
9 
1Y 
10 
1Z 
11 


74AS305 ••• 0 OR N PACKAGE 
OCTAL DIVIDE·BY·2 CIRCUITS/CLOCK 
DRIVERS 
(TOP VIEW) 


03 
02 
03 
02 
04 
01 
04 
01 
GNo 
ClR 
GNo 
ClR 
GNo 
YCC 
GNo 
YCC 
GNo 
YCC 
GNo 
YCC 
05 
ClK 
05 
ClK 
06 
PRE 
06 
PRE 
07 
08 
07 
08 


74AS303 ••. Dt OR N PACKAGE 
OCTAL DIVIDE·BY·2 CIRCUITS/CLOCK 
DRIVERS 
(TOP VIEW) 


03 
04 
2 


GND 
3 


GND 
4 


GND 
5 
Q5 
6 
06 
7 
07 
8 


16 
02 


15 
01 


14 
ClR 


13 
Vcc 


12 
Vcc 
ClK 


PRE 


9 
08 


tCONTACT 
FACTORY 
FOR 


INFORMATION 
ON AVAILABILITY 
OF S.O. 


PACKAGE. 


TEXAS 
• 
INSTRUMENTS 


Eel 


SN10KHT5538 ••• ow OR NT PACKAGE 
SN10KHT5539 ... 
OW OR NT PACKAGE 
SN10KHT5540 •.. 
OW OR NT PACKAGE 
SN100KT5538 ••• OW OR NT PACKAGE 
SN100KT5539 ••• OW OR NT PACKAGE 
SN100KT5540 ••. OW OR NT PACKAGE 
OCTALEC~TQ-TTLTRANSLATORS 
OCTAL ECL-TQ-TTL TRANSLATORS 
OCTALEC~TQ-TTLTRANSLATOR 
WITH OPEN-COLLECTOR OUTPUTS 
WITH OPEN COLLECTOR OUTPUTS 
WITH 3·STATE OUTPUTS 


(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


Y1 
1 V24 
A1 
Y1[ 
1 V24 
JA1 
Y1[ 
1 V24 
]A1 


Y2 
2 
23 
A2 
Y2 
2 
23 
A2 
Y2 
2 
23 
A2 


Y3 
3 
22 
A3 
Y3 
3 
22 
A3 
Y3 
3 
22 
A3 


Y4 
4 
21 
A4 
Y4 
4 
21 
A4 
Y4 
4 
21 
A4 
YCC 
5 
20 
OE2 (TIL) 
Ycc 
5 
20 
OE2 (TIL) 
GND 
5 
20 
OE2 (TIL) 
GND 
6 
19 
YEE 
GND 
6 
19 
YEE 
GND 
6 
19 
Ycc 
GND 
7 
18 
GND 
GND 
7 
18 
GND 
GND 
7 
18 
YEE 
GND 
8 
17 
OE1 (ECL) 
GND 
8 
17 
OE1 (ECL) 
GND 
8 
17 
OE1 (ECL) 
Y5 
9 
16 
A5 
Y5 
9 
16 
A5 
Y5 
9 
16 
A5 


Y6 
10 
15 
A6 
Y6 
10 
15 
A6 
Y6 
10 
15 
A6 


Y7 
11 
14 
A7 
Y7 
11 
14 
A7 
Y7 
11 
14 
A7 


YS[ 
12 
13 JAS 
YS [ 
12 
13 
AS 
YS 
12 
13 
AS 


SN10KHT5541 ••. OW OR NT PACKAGE 
SN1OKHT5542, SN1OKHT5543 .•• 
SN10KHT5562, SN100KT5562 ••• 
SN100KT5541 •.. OW OR NT PACKAGE 
OW OR NT PACKAGE 
OW OR NT PACKAGE 
OCTAL ECL·TQ-TTLTRANSLATOR 
SN100KT5542, SN100KT5543 ••. 
OCTAL TTLlECL 
BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
OW OR NT PACKAGE 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
OCTAL TTL·TO·ECL TRANSLATORS 
(TOP VIEW) 
WITH OUTPUT ENABLE 


Y1 
1 V24 
A1 
(TOP VIEW) 
A1[ 
1 V24 
81 
Y2 
2 
23 
A2 
A2 
2 
23 
82 
Y3 
3 
22 
A3 
Y1 
A1 
A3 
3 
22 
83 
Y4 
4 
21 
A4 
Y2 
A2 
A4 
4 
21 
84 


Ycc 
5 
20 
OE2 (TIL) 
Y3 
A3 
Ycc 
5 
20 
G8A 
GND 
6 
19 
YEE 
Y4 
A4 
GND 
6 
19 
YEE 
GND 
OE2 (TIL) 
GND 
7 
18 
GND 
GND 
7 
18 
GND 


GND 
8 
17 
OE1 (ECL) 
GND 
Ycc 
GND 
8 
17 
GA8 
Y5 
9 
16 
A5 
GND 
YEE 
A5 
9 
16 
85 
Y6 
10 
15 
A6 
GND 
OE1 (ECL) 
A6 
10 
15 
86 
Y7[ 
11 
14 
A7 
Y5 
A5 
A7 
11 
14 
87 
YS[ 
12 
13 
AS 
Y6 
A6 
AS 
12 
13 
8S 
Y7 
A7 


YS 
AS 


TEXAS ~ 
INSTRUMENTS 


Eel (continued) 


SN10KHT5563, SN100KT5563 •.• 
SN10KHT5564, SN100KT5564 .•• 
SN10KHT5565, SN100KT5565 ••• 
ow OR NT PACKAGE 
ow OR NT PACKAGE 
ow OR NT PACKAGE 
OCTAL TTL/ECL BUS TRANSCEIVERS 
OCTAL TTL/ECL BUS TRANSCEIVERS 
OCTAL TTL/ECL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
WITH 3-STATE OUTPUTS 
WITH 3-STATE OUTPUTS 


(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


Al 
Bl 
Al 
Bl 
Al 
Bl 


A2 
B2 
A2 
B2 
A2 
B2 


A3 
B3 
A3 
B3 
A3 
B3 


A4 
B4 
A4 
B4 
A4 
B4 
Vcc 
GBA 
Vcc 
OIR 
Vcc 
OIR 
GNO 
VEE 
GNO 
VEE 
GNO 
VEE 
GNO 
GNO 
GNO 
GNO 
GNO 
GNO 


GNO 
GAB 
GNO 
G 
GNO 
G 
AS 
B5 
AS 
B5 
AS 
B5 
A6 
B6 
A6 
B6 
A6 
B6 


A7 
B7 
A7 
B7 
A7 
B7 


A8 
B8 
A8 
B8 
A8 
B8 


SN10KHT5573, SN100KT5573 •.• 
SN10KHT5574, SN100KT5574 •.. 
SN10KHT5575, SN100KT5575 ••• 
OW OR NT PACKAGE 
OW OR NT PACKAGE 
OW OR NT PACKAGE 
OCTAL ECL-TOoTTLTRANSLATORS 
OCTAL ECL·TOoTTL TRANSLATORS 
OCTALEC~TOoTTLTRANSLATORS 
WITH D-TYPE TRANSPARENT 
WITH D-TYPE EOGE·TRIGGERED FLIP- 
WITH D-TYPE TRANSPARENT 
LATCHES AND 3-5TATE OUTPUTS 
FLOPS AND 3-STATE OUTPUTS 
LATCHES AND 3-STATE OUTPUTS 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


10 
10 
10 
10 
10 
24 
10 


20 
20 
20 
20 
20 
23 
20 


30 
30 
30 
30 
30 
22 
30 


40 
40 
40 
40 
40 
21 
40 
Vcc 
DE (TIl) 
Vcc 
DE (TIl) 
VCC 
20 
DE (TIl) 
GNO 
VEE 
GNO 
VEE 
GNO 
19 
VEE 
GNO 
GNO 
GNO 
GNO 
GNO 
18 
GNO 
GNO 
IT (ECl) 
GNO 
ClK (ECl) 
GNO 
17 
lE (ECl) 
50 
50 
50 
50 
50 
16 
50 
60 
60 
60 
60 
60 
15 
60 
70 
70 
70 
70 
70 
14 
70 
80 
80 
80 
80 
80 
13 
80 


TEXAS • 
INSTRUMENTS 


SN10KHT5576, 
SN100KT5576 
••• 


OW OR 
NT PACKAGE 
OCTAL 
ECL-TO-TTL 
TRANSLATORS 
WITH 
D-TYPE 
TRIGGERED 
FLIP-FLOPS 
WITH 
3-STATE 
OUTPUTS 


(TOP 
VIEW) 


10 
1 
20 
2 
30 
3 
40 
4 


VCC 
5 


GND 
6 


GND 
7 


GND 
8 
50 
9 
60 
10 
70 
11 
80 
12 


24 
1 D 


23 
2D 


22 
3D 


21 
4D 


20 
OE (TIl) 


19 
VEE 
18 
GND 


17 
ClK (ECl) 


16 
5D 


15 
6D 


14 
7D 


13 
8D 


SN10KHT5578, 
SN100KT5578 
••• 


OW OR NT PACKAGE 
OCTAL 
TTL-TO-ECL 
TRANSLATORS 
WITH 
D-TYPE 
EDGE-TRIGGERED 
FLIP- 


FLOPS 
AND 
OUTPUT 
ENABLE 


(TOP 
VIEW) 


lD 


2D 


3D 
4D 
OE (ECl) 
Vcc 
VEE 
ClK (TIl) 
5D 
6D 


7D 


8D 


TEXAS 
.• 
INSTRUMENTS 


SN74ALS229B 
••• 
OW OR N PACKAGE 
16 x 5 ASYNCHRONOUS 
FIRST·IN 
FIRST-OUT 
MEMORIES 


(TOP 
VIEW) 


OE 
FULL-2 
FULL 
LOCK 
DO 


01 
02 
03 
04 
GNO 


1 U20 
2 
19 


3 
18 
4 
17 


5 
16 


6 
15 
7 
14 
8 
13 


9 
12 


10 
11 


VCC 
EMPTY+2 
UNCK 
EMPTY 
00 
01 
02 
03 
04 
RST 


SN54ALS234 
... 
J PACKAGE 
SN74ALS234 
.•• 
OW OR 
N PACKAGE 
64 x 4 ASYNCHRONOUS 
FIRST·IN 
FIRST-oUT 
MEMORY 


(TOP 
VIEW) 


OE 


IR 
SHIFT IN 
DO 


01 
02 
03 
GNO 


Vcc 
SHIFT OUT 


OR 
00 
01 
02 
03 
RST 


SN74ALS232B 
••• 
OW OR N PACKAGE 
16 x 4 ASYNCHRONOUS 
FIRST·IN 
FIRST -OUT 
MEMORY 


(TOP 
VIEW) 


SN74ALS233B 
••• 
OW OR 
N PACKAGE 


16 x 5 ASYNCHRONOUS 
FIRST-IN 
FIRST-OUT 
MEMORIES 


(TOP 
VIEW) 


OE 
1 
VCC 
OE 
VCC 
FULL 
2 
UNCK 
FULL-l 
EMPTY+l 
LOCK 
3 
EMPTY 
FULL 
UNCK 
DO 
4 
00 
LOCK 
EMPTY 
01 
5 
01 
DO 
00 
02 
6 
02 
01 
01 
03 
7 
03 
02 
02 
GNO 
8 
RST 
03 
03 
04 
04 
GNO 
RST 


SN54ALS235 
.•• J PACKAGE 
SN74ALS235 
... 
OW OR N PACKAGE 


64 x 5 ASYNCHRONOUS 
FIRST·IN 
FIRST-OUT 
MEMORY 


(TOP 
VIEW) 


OE 
HALF FULL 


IR 
SHIFT IN 
DO 


01 
02 
03 
04 
GNO 


Vcc 
ALMOST 
FULL/EMPTY 
SHIFT OUT 


OR 
00 
01 
02 
03 
04 
RST 


TEXAS • 
INSTRUMENTS 


FIFO (continued) 


SN54AL.S236 ••• J PACKAGE 
SN74AL.S2232A ••. NT PACKAGE 
SN74AL.S2233A ••• N PACKAGE 
SN74AL.S236 •.. OW OR N PACKAGE 
64 x 8 ASYNCHRONOUS FIRST-IN 
64 x 9 ASYNCHRONOUS FIRST-IN 
64 x 4 ASYNCHRONOUS FIRST-IN 
FIRST-OUT MEMORY 
FIRST-oUT MEMORY 
FIRST-oUT MEMORY 
(TOP VIEW) 
(TOP VIEW) 
(TOP VIEW) 


RST 
1 U24 
OE 
RST 
1 
'-'28 
OE 


NC 
1 
U16 
Vcc 
DO 
00 
DO 
2 
27 
QO 
2 
23 
01 
3 
2. 
Ql 
IR 
2 
15 
SHIFT OUT 
01 
3 
22 
01 
02 
< 
25 
Q2 
SHIFT IN 
3 
14 
OR 
02 
4 
21 
02 
03 
5 
2< 
Q3 
DO 
4 
13 
00 
03 
S 
20 
03 
vcc • 
23 
GNO 


01 
5 
12 
01 
04 
7 
22 
Q4 
Vcc 
6 
19 
GNO 
05 
8 
21 
Q5 
02 
6 
11 
02 
04 
7 
18 
04 
06 • 
20 
Q6 
03 
7 
10 
03 
05 
8 
17 
05 
07 
10 
,. Q7 


GNO 
8 
9 
RST 
06 
9 
16 
06 
DB 
11 
18 
Q8 
ALMOST 
FULL/EMPTY 
12 
17 
HALF 
FULL 
07 
10 
15 
07 
FULL 
13 
,. 
EMPTY 
FULL 
11 
14 ] EMPTY 
LOCK ,. 
15 
UNCK 


LOCK 
12 
13 ] UNCK 


SN74AL.S2238 ••• N PACKAGE 
SN74AL.S2238 ..• FN PACKAGE 
32 x 9 x 2 ASYNCHRONOUS 
32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 
BIDIRECTIONAL FIRST-IN 
FIRST-IN FIRST-oUT MEMORY 
FIRST-oUT MEMORY 
(TOP VIEW) 
(TOP VIEW) 
o 
L&.I~I~L&. 0 
RSTA 
40 
RSTB 
N 
:;;: 0 z I~ VI 
VI 1m Z 0 a; 
~ 
~ ~ 0 
0<: 
0<: 0 ~ m 


OAF 
39 
OBF 
AO 
38 
BO 
6 
5 
4 
3 
2 
1 


Al 
37 
Bl 
GNO 
B2 


A2 
36 
B2 
VCC 
GNO 


GNO 
35 
GNO 
A3 
VCC 
A3 
34 
B3 
A4 
B3 
A4 
33 
B4 
A5 
B4 
A5 
32 
B5 
A6 
A6 
31 
06 
B5 


GNO 
30 
GNO 
GNO 
B6 


VCC 
29 
VCC 
VCC 
GNO 


A7 
28 
B7 
A7 
VCC 
A8 
27 
B8 
A8 
B7 
LOCKA 
26 
LOCKB 
LOCKA 
B8 
FULLA 
25 
FULLB 
UNCKB 
24 
UNCKA 


EMPTYB 
23 
EMPTYA 
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FIFO (continued) 
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••• 
FN PACKAGE 
1024 x 18 ASYNCHRONOUS 
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(TOP VIEW) 
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SN74ACT7802 
••• 
FN PACKAGE 
1024 X 18 ASYNCHRONOUS 
FIRST-IN-FIRST-oUT 
MEMORY 


(TOP 
VIEW) 
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SN74ACT2235 
••• 
FN PACKAGE 


1024 x 9 x 2 ASYNCHRONOUS 
FIRST-IN-FIRST-OUT 
MEMORY 


(TOP 
VIEW) 
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TEXAS 
." 
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SN54ALS2241 ... J PACKAGE 
SN74ALS2241 •.. OW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS! 
MOS DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 


SN54ALS2244 ... 
FK PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS! 
MOS DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 
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SN54ALS2241 ... J PACKAGE 
SN74ALS2241 ... 
OW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS! 
MOS DRIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 


SN54ALS2244 ... J PACKAGE 
SN74ALS2244 ... 
OW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS! 
MOS DRIVERS WITH 3-STATE 
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(TOP VIEW) 
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(TOP VIEW) 
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(TOP VIEW) 


TEXAS -1!1 
INSTRUMENTS 


SN54AS2620, 
SN74AS2620 


SN54AS2623, 
SN74AS2623 
OCTAL 
BUS 
TRANSCEIVERS/MOS 
DRIVERS 
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(TOP 
VIEW) 
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(TOP 
VIEW) 
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SN74AS2645 
OCTAL 
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TRANSCEIVER/ 
MOS 
DRIVER 


SN54AS' 
•.. 
J PACKAGE 
SN74AS' 
.•• 
OW OR N PACKAGE 


(TOP 
VIEW) 


SN54BCT2240 
.•• 
FK PACKAGE 
OCTAL 
BUFFERS 
AND 
LINE 
DRIVERS/ 
MOS 
DRIVERS 
WITH 
3·STATE 
OUTPUTS 


(TOP 
VIEW) 
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OCTAL 
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MOS 
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SN54AS' 
••• 
FK PACKAGE 


(TOP 
VIEW) 
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VIEW) 
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TEXAS • 
INSTRUMENTS 


MEMORY 
DRIVERS 
(continued) 


SN54BCT2241 
•.. 
J PACKAGE 
SN54BCT2241 
•.• 
FK PACKAGE 
SN54BCT2244 
••• 
J PACKAGE 


SN74BCT2241 
••• 
OW OR N PACKAGE 
OCTAL 
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AND 
LINE 
DRIVERS/ 
SN74BCT2244 
••• 
OW OR 
N PACKAGE 


OCTAL 
BUFFERS 
AND 
LINE 
DRIVERS/ 
MOS 
DRIVERS 
WITH 
3-STATE 
OCTAL 
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LINE 
DRIVERS/ 


MOS 
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MOS 
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VIEW) 
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VIEW) 
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TEXAS .• 
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MEMORY DRIVERS (continued) 


SN54BCT2410 ... 
JT PACKAGE 
SN54BCT2411 ... 
JT PACKAGE 
SN74BCT2410 ... 
NT PACKAGE 
SN74BCT2411 ... 
NT PACKAGE 
11-BIT MOS MEMORY DRIVERS WITH 
11-BIT MOS MEMORY DRIVERS WITH 
3-STATE OUTPUTS 
3·STATE OUTPUTS 


(TOP VIEW) 
(TOP VIEW) 
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SN54BCT25240 ••• JT PACKAGE 
SN74BCT25240 ••• NT PACKAGE 
OCTAL 25-0HM LINE DRIVERS 
WITH 3-STATE OUTPUTS 


(TOP VIEW) 
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SN54BCT25244 ••• JT PACKAGE 
SN74BCT25244 ••• NT PACKAGE 
OCTAL 25-0HM LINE DRIVERS 
WITH 3-STATE OUTPUTS 
(TOP VIEW) 
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SN54BCT25245 ••• JT PACKAGE 
SN74BCT25245 ••• OW or NT PACKAGE 
25-0HM OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 
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SN54BCT25641 ••• JT PACKAGE 
SN74BCT25641 ••• OW OR NT 
PACKAGE 
25-0HM OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 
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SN54BCT25245 ••• FK PACKAGE 
25-0HM OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 
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25·0HM LOW·IMPACT (continued) 


SN54BCT25641 ••• FK PACKAGE 
SN54BCT25642 ••• JT PACKAGE 
25-0HM OCTAL BUS TRANSCEIVERS 
SN74BCT25642 ••• OW OR NT 


(TOP VIEW) 
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(TOP VIEW) 
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SN54BCT25646 .•. JT PACKAGE 
SN74BCT25646 .•• NT PACKAGE 
OCTAL 25-0HM REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 
OUTPUTS 
(TOP VIEW) 


SN54BCT25642 ••. FK PACKAGE 
25-0HM OCTAL BUS TRANSCEIVERS 
(TOP VIEW) 
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SN54BCT25648 ... 
JT PACKAGE 
SN74BCT25648 .•• NT PACKAGE 
OCTAL 25·0HM REGISTERED BUS 
TRANSCEIVERS WITH 3·STATE 
OUTPUTS 
(TOP VIEW) 
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SN54BCT25756 .•• JT PACKAGE 
SN74BCT25756 •.• NT PACKAGE 
OCTAL 25-0HM LINE DRIVERS WITH 
OPENoCOLLECTOR OUTPUTS 
(TOP VIEW) 


SN54BCT25651 ..• JT PACKAGE 
SN74BCT25651 ..• NT PACKAGE 
OCTAL 25·0HM REGISTERED BUS 
TRANSCEIVERS WITH 3·STATE 
OUTPUTS 
(TOP VIEW) 
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SN54BCT25652 .•• JT PACKAGE 
SN74BCT25652 ••• NT PACKAGE 
OCTAL 25·0HM REGISTERED BUS 
TRANSCEIVERS WITH 3·STATE 
OUTPUTS 
(TOP VIEW) 
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SN54BCT25760 .•• JT PACKAGE 
SN74BCT25760 ... 
NT PACKAGE 
OCTAL 25-0HM LINE DRIVERS WITH 
OPENoCOLLECTOR OUTPUTS 
(TOP VIEW) 


SN54BCT25757 ... 
JT PACKAGE 
SN74BCT25757 ••. NT PACKAGE 
OCTAL 25-0HM LINE DRIVERS WITH 
OPENoCOLLECTOR OUTPUTS 


(TOP VIEW) 


TEXAS ." 
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SN54BCT8244 ••• JT PACKAGE 
SN74BCT8244 ..• OW OR NT PACKAGE 
SCAN TEST DEVICE WITH OCTAL BUFFER 
(TOP VIEW) 
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SN54BCT8244 ... 
FK PACKAGE 
SCAN TEST DEVICE WITH OCTAL BUFFER 


(TOP VIEW) 
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SN54BCT8245 ••• JT PACKAGE 
SN74BCT8245 •.. OW OR NT PACKAGE 
SCAN TEST DEVICE WITH OCTAL BUS TRANSCEIVER 
(TOP VIEW) 


SN54BCT8245 ••• FK PACKAGE 
SCAN TEST DEVICE WITH OCTAL BUS TRANSCEIVER 
(TOP VIEW) 
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SN54BCT8373 ••• JT PACKAGE 
SN74BCT8373 ••• OW OR NT PACKAGE 
SCAN TEST DEVICES WITH OCTAL D-TYPE LATCHES 


(TOP VIEW) 
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SN54BCT8374 ••• JT PACKAGE 
SN74BCT8374 ••• OW OR NT PACKAGE 
SCAN TEST DEVICES WITH OCTAL 
D-TYPE EDGE-TRIGGERED FLlp·FLOPS 


(TOP VIEW) 
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SN54BCT8373 ••• FK PACKAGE 
SCAN TEST DEVICES WITH OCTAL D-TYPE LATCHES 


(TOP VIEW) 
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SN54BCT8374 ••. FK PACKAGE 
SCAN TEST DEVICES WITH OCTAL 
D-TYPE EDGE·TRIGGERED FLIP-FLOPS 


(TOP VIEW) 
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54ACT8990 ••• FJ PACKAGE 
74ACT8990 ••• FN PACKAGE 
TEST BUS CONTROLLERS 
(TOP VIEW) 
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SN54ACT8994 ••• FK PACKAGE 
SN74ACT8994 ••• FN PACKAGE 
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• 
Independent 
Registers 
for A and B Buses 


• 
Multiplexed 
Real-Time 
and Stored 
Data 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Center-Pin 
VCC and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) 
1-l'm 
Process 


• 
500-mA 
Typical 
Latch-Up 
Immunity 
at 
125°C 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic 
and Ceramic 
DIPs 
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These devices consist of bus transceiver 
circuits, 
D-type 
flip-flops. 
and 
control 
circuitry 
with 
3-state 
outputs 
arranged 
for 
multiplexed 
transmission 
of data directly 
from the data bus 
or from 
the internal 
storage 
registers. 
Data on 
the A or B bus will be clocked 
into the registers 
on the low-to-high 
transition 
of the appropriate 
clock 
pin (CAB or CBA). Figure 
1 illustrates 
the 
four 
fundamental 
bus-management 
functions 
that 
can 
be 
performed 
with 
the 
octal 
bus 
transceivers 
and registers. 


Enable (G"l and direction 
(DIR) pins are provided 
to 
control 
the 
transceiver 
functions. 
In 
the 
transceiver 
mode, 
data 
present 
at 
the 
high- 
impedance 
port may be stored 
in either 
register 
or in both. 
The select 
controls 
(SAB and SBA) 
can multiplex 
stored 
and real-time 
(transparent 
mode) data. The circuitry 
used for select control 
will eliminate 
the typical 
decoding 
glitch 
which 
occurs 
in a multiplexer 
during 
the 
transition 
between 
stored and real-time data. The direction 
control 
determines 
which 
bus will 
receive 
data 
when 
enable G is active 
(low). 
In the isolation 
mode (control G high), A data may be stored 
in 
one register 
and/or 
B data may be stored 
in the 
other 
register. 


When an output 
function 
is disabled, the input function 
is still enabled and may be used to store and transmit 
data. 
Only one of the two 
buses, 
A or B, may be driven 
at a time. 


The 54AC 11646 
is characterized 
for operation 
over the full military temperature 
range of - 55°C 
to 125°C. 


The 74ACl1646 
is characterized 
for operation 
from 
-40°C 
to 85°C. 
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OPERATION 
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functions 
may be enabled 
or disabled 
by various 
signals at the G and DIR inputs. 
Data input functions 
are 


always 
enabled, 
Le .• data at the 
bus pins will be stored 
on every 
low-to-high 
transition 
on the clock 
inputs. 


131 
., 


A2 


141 


A3 


151 
1261 
A4 
81 
1101 
AS 


1111 
A6 


1121 


A7 


1131 


AS 


DIA (14) 


eRA 1161 
SBA (151 


G 
111 


OIR 
1141 
G3 


3 EN1 
18AI 


3 EN2 
lAB] 


C4 


G5 


C6 


G7 


CBA 
1161 


SBA 
1151 


CA8 
1281 


SAB 
1271 


121 
1261 


40 
B1 


1 


•• 1 
2'\7 


1251 


B2 


1241 


B3 


(231 


B4 


1201 


B5 


1191 


B6 


1181 
B7 


1171 


B8 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-19B4 
and 
lEe Publication 
617-12. 


Pin numbers 
shown 
are for DW, 
JT, 
and NW 
packages. 
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Supply voltage range, VCC 
. 
. 


Input voltage range, VI (see Note 1) . 
Output voltage range, Va (see Note 1) ... 
Input clamp current, 11K (VI' < 0 or VI > VCC) 
Output clamp current, 10K (Va < 0 or Va > VCC) 
Continuous output current, 10 (Va = 0 to VCC) 
Continuous current through VCC or GND pins 
. 


Storage temperature range 
. 


-0.5Vt07V 


-0.5 
V to VCC+0.5 
V 


-0.5 
V to VCC+0.5 
V 
±20 mA 
±50 mA 
±50 mA 


±200 mA 


-65°C 
to 150°C 


t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress ratings 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 


conditions" 
is not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: 
The input 
and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54ACl1646 
74ACl1646 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC 
~ 3 V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC 
~ 4.5 
V 
3.15 
3.15 
V 


VCC = 5.5 V 
3.85 
3.85 


VCC 
~ 3 V 
O.g 
0.9 


VIL 
Low-level 
input voltage 
VCC = 4.5 
V 
1.35 
1.35 
V 


VCC = 5.5 V 
1.65 
1.65 


VI 
Input 
voltage 
0 
,: 
VCC 
0 
VCC 
V 


Vo 
Input 
voltage 
0 
C- 
VCC 
0 
VCC 
V 


VCC = 3 V 
-4 
-4 


IOH 
High-level 
output 
current 
VCC 
= 4.5 
V 
0 
-24 
-24 
mA 


VCC = 5.5 V 
~ 
-24 
-24 


VCC = 3 V 
12 
12 


IOL 
Low-level 
output 
current 
VCC 
~ 4.5 
V 
24 
24 
mA 


VCC 
= 5.5 V 
24 
24 


t.t!t.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


rnR~~eUf~::t~~~E: 
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Characteristicdata and other speciflCltions are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
02957, JULY 19a7-REVISEO MARCH 1990 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


TA 
- 
25°C 
54ACl1646 
74ACl1646 
UNIT 
PARAMETER 
TEST CONDITIONS 
vCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


3V 
2,9 
2.9 
2.9 


10H = 
- 50 ~A 
4.5 
V 
4.4 
4.4 
4.4 


5.5 V 
5.4 
5.4 
5.4 


10H = 
-4 
mA 
3V 
2.58 
2.4 
2.48 
VOH 
V 


4.5 
V 
3.94 
3.7 
3.8 
10H = 
-24 
mA 
5.5 V 
4.94 
4.7 
4.8 


10H = 
-50 
mAt 
5.5 V 
3.85 


10H = 
-75 
mA t 
5.5 V 
~ 
3.85 


3V 
0.1 
..\l 
0.1 
0.1 


10L = 50 ~A 
4.5 
V 
0.1 
le 
0.1 
0.1 


5.5 V 
0.1 
t: 
0.1 
0.1 


10L ~ 
12 mA 
3V 
0.36 
~ 
0.5 
0.44 
VOL 
~ 


V 


4.5 
V 
0.36 
0.5 
0.44 
10L = 24 mA 
5.5 V 
0.36 
0.5 
0.44 


10L = 
50 mA t 
5.5 V 
1.65 


IOL=75mAt 
5.5 V 
1.65 


lozl 
A or B ports 
Vo 
= VCC or GND 
5.5 V 
±0.5 
±10 
±5 
~A 


II 
IControl 
pins 
VI 
~ VCC or GND 
5.5 V 
±0.1 
±1 
±1 
~A 


ICC 
VI 
~ VCC or GND, 
10 = 0 
5.5 V 
8 
160 
80 
~A 


Ci I'G or DIR 
VI 
~ VCC or GND 
5V 
4.5 
pF 


Cio I A or B ports 
Vo 
= VCC or GND 
5V 
12 
pF 


TA 
- 
25°C 
54ACl1646 
74ACl1646 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
65 
o 
,(';"?5 
0 
65 
MHz 


tw 
Pulse duration, 
CAB or CBA high or low 
7.7 
7.7.QIf!' 
7.7 
ns 


tsu 
Setup time, 
A before 
CABf or B before 
CBAt 
6.5 
6.'h<':-'" 
6.5 
ns 


th 
Hold time, 
A after 
CABt or B after 
CBAt 
, 
1 
, 
ns 


TA 
- 
25°C 
54ACl1646 
74ACl1646 


MIN 
MAX 
UNIT 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
100 
o 
r"lOO 
0 
100 
MHz 


tw 
Pulse duration, 
CAB or CBA high or low 
5 
,IDv{,~ 
5 
ns 


tsu 
Setup time, 
A before 
CABt or B before 
CBAt 
4.5 
-~ 
4.5 
ns 


th 
Hold time, 
A after CABt 
or B after 
CBAt 
1 
..,- 
1 
ns 


rnR~~eUf~~:t~~:E: 
~::r~8~h~S:o:fed::er::~~~\~ 
Characteristic data and other specifications are design 
goals. Texas Instruments 
reserves the right to change 
or discontinue these products without notice. 
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FROM 
TO 
TA 
- 
25°C 
54ACl1646 
74ACl1646 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
65 
65 
65 
MHz 


tpLH 
1.5 
9.1 
12.1 
1.5 
14.9 
1.5 
13.8 
A or 8 
8 or A 
ns 
tpHL 
1.5 
10.7 
13.4 
1.5 
15.3 
1.5 
14.5 


tpZH 
G 
1.5 
13 
16.4 
1.5 
20.2 
1.5 
18.7 
A or 8 
ns 
tpZL 
1.5 
16.1 
20.4 
1.5 
22.2 
1.5 
21.8 


tpHZ 
G 
1.5 
7.9 
9.6 
1.5 
10;8 
1.5 
10.3 
A or B 
ns 
tPLZ 
1.5 
7.2 
8.9 
1.5 
(0.1 
1.5 
9.6 


tpLH 
1.5 
11.8 
15 
1.5 
18.4 
1.5 
17 
CBA or CAB 
A or B 
ns 
tpHL 
1.5 
13.7 
16.8 
1.5 
19.4 
1.5 
18.3 


tpLH 
SBA or SABt 
1.5 
9.8 
12.9 
,,",'$ 
15.6 
1.5 
14.4 
AorB 
ns 
tPHL 
(A or B high) 
1.5 
12 
14.5 
~'f.5 
16.7 
1.5 
15.8 


tpLH 
SBA or SABt 
1.5 
10.7 
13.8 
1.5 
16.6 
1.5 
15.4 
A or B 
ns 
tpHL 
(A or Blow) 
1.5 
12.4 
15 
1.5 
17.3 
1.5 
16.4 


tpZH 
1.5 
13.7 
17.1 
1.5 
21 
1.5 
19.4 
DIR 
A or B 
ns 
tpZL 
1.5 
16.8 
21 
1.5 
25.3 
1.5 
23.6 


tpHZ 
1.5 
7.9 
9.7 
1.5 
11 
1.5 
10.5 
DIR 
A or B 
ns 
tpLZ 
1.5 
7.3 
9.1 
1.5 
10.4 
1.5 
9.9 


tThese 
parameters 
are measured with the internal output 
state of the storage 
register opposite 
to that of the bus input. 


NOTE 2: 
Load circuits 
and voltage 
waveforms 
are shown 
in Section 
1. 


FROM 
TO 
TA 
- 
25°C 
54ACl1646 
74ACl1646 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
100 
100 
100 
MHz 


tpLH 
A or B 
1.5 
5.5 
7.9 
1.5 
9.5 
1.5 
8.8 
B or A 
ns 
tpHL 
1.5 
6.3 
8.9 
1.5 
10.3 
1.5 
9.8 


tpZH 
G 
1.5 
7.8 
10.7 
1.5 
13 
1.5 
12 
A or B 
ns 
tpZL 
1.5 
8.5 
11.9 
1.5 
14 
1.5 
13.1 


tpHZ 
G 
1.5 
5.9 
8.4 
1.5 
9,) 
1.5 
8.9 
A or B 
ns 
tpLZ 
1.5 
5.9 
7.7 
1.5 
8.7 
1.5 
8.3 


tpLH 
CBA or CAB 
1.5 
7 
9.7 
1.5 
,.1'1.9 
1.5 
11 
A or B 
ns 
tpHL 
1.5 
8.2 
11 
1.5,':'- 
13 
1.5 
12.2 


tpLH 
SBA or SABt 
1.5 
5.9 
8.4 
1.,6' 
10.1 
1.5 
9.4 
A or B 
ns 
tpHL 
(A or B high) 
1.5 
7.2 
9.8 
1..5 
11.4 
1.5 
10.7 


tPLH 
S8A or SABt 
1.5 
6.3 
8.9 
1.5 
10.7 
1.5 
9.9 


(A or B lowl 
A or B 
ns 
tpHL 
1.5 
7.3 
9.9 
1.5 
11.7 
1.5 
11 


tpZH 
DIR 
1.5 
8.4 
11.2 
1.5 
13.6 
1.5 
12.6 
A or B 
ns 
tpZL 
1.5 
9.1 
12.3 
1.5 
14.6 
1.5 
13.7 


tpHZ 
DIR 
A or 8 
1.5 
6.3 
8.2 
1.5 
9.1 
1.5 
8.7 


tpLZ 
1.5 
5.7 
7.5 
1.5 
8.5 
1.5 
8.1 
ns 


tThese 
parameters 
are measured with 
the internal output 
state of the storage 
register opposite 
to that of the bus input. 
NOTE 2: 
Load circuits 
and voltage 
waveforms 
are shown 
in Section 
1. 


operating 
characteristics. 
VCC - 
5 V. TA 
- 
25°C 


PARAMETER 


Outputs 
enabled 


Outputs 
disabled 


rnR~~8U~O~::t~~:E: 
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• 
Independent 
Registers 
for A and B Buses 


• 
Multiplexed 
Real-Time 
and Stored 
Data 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Center-Pin 
VCC and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'· (Enhanced-Performance 
Implanted 
CMOS) 
1-/Lm Process 


• 
500-mA 
Typical 
Latch-Up 
Immunity 
at 
125°C 


54ACT11646 
... 
JT PACKAGE 
74ACT11646 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic 
and Ceramic 
DIPs 


G 
A1 
A2 


A3 
A4 
GND 
GND 
GND 
GND 
A5 


A6 
A7 


A8 


DIR 


1 
U28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


CAB 


SAB 
B1 


B2 
B3 


B4 


VCC 


VCC 
B5 
B6 


B7 
B8 


CBA 


SBA 
description 


These devices consist of bus transceiver 
circuits, 
3-state 
outputs, 
D-type 
flip-flops, 
and control 
circuitry 
arranged 
for multiplexed 
transmission 
of data 
directly 
from 
the data 
bus or from 
the 
internal storage 
registers. 
Data on the A or B bus 
will be clocked 
into the registers 
on the low-to- 


high transition 
of the appropriate 
clock pin (CAB 
or 
CBA). 
Figure 
1 
illustrates 
the 
four 
fundamental 
bus-management 
functions 
that 
can be performed 
with the octal bus transceivers 
and registers. 


Enable (G) and direction 
(DIR) pins are provided 
to 
control 
the 
transceiver 
functions. 
In 
the 
transceiver 
mode, 
data 
present 
at 
the 
high- 
impedance 
port may be stored 
in either 
register 
or in both. 
The select 
controls 
(SAB and SBA) 
can multiplex 
stored 
and real-time 
(transparent 
mode) data. The circuitry 
used for select control 
will eliminate 
the typical 
decoding 
glitch 
which 
occurs 
in 
a multiplexer 
during 
the 
transition 
between 
stored and real-time 
data. The direction 
control 
determines 
which 
bus will 
receive 
data 
when 
enable G is active 
(low). 
In the isolation 
mode 
(control G high), 
A data may be stored 
in 
one register 
and/or 
B data may be stored 
in the 
other 
register. 


When an output 
function 
is disabled, 
the input function 
is still enabled and may be used to store and transmit 
data. 
Only 
one of the two 
buses, 
A or B, may 
be driven 
at a time. 


54ACT11646 
... 
FK PACKAGE 


(TOP VIEW) 


4 
3 
2 
1 282726 


B1 
5 
25 


SAB 
6 
24 


CAB 
7 
23 
G 
8 
22 


A1 
9 
21 


A2 
10 
20 


A3 
11 
19 


12131415161718 


'<tOOOOltl 
CD 
<{zzzz<{ 
<{ 
<:l<:l<:l<:l 


The 54ACT11646 
is characterized 
for operation 
over the full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 74ACT11646 
is characterized 
for operation 
from 
- 40°C 
to 85 °C. 


UNLESS OTHERWISE NOTEO this document 
contein. 
PROOUCTION 
OATA 
informetion 
current 
e. 
of 
publication date. Products conform to specifications 
per the terms of Texi. 
Instruments standard 
:~~'~~ti~~U~O:lr~=:~~~ 
not nBCIISlrily 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
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1 
14 
28 
16 
27 
15 
G 
DIR 
CA8 
C8A 
SA8 
S8A 
L 
L 
X 
X 
X 
L 


1 
14 
28 
16 
27 
15 
G 
DIR 
CA8 
C8A 
SA8 
S8A 
L 
H 
X 
X 
L 
X 


~ 


1 
14 
28 
16 
27 
15 
1 
G 
DIR 
CA8 
C8A 
SA8 
14 
28 
16 
27 
15 
S8A 
G 
X 
X 
t 
X 
X 
X 
DIR 
CA8 
CBA 
SA8 
SBA 
L 
L 
X 
HorL 
X 
H 
X 
X 
X 
t 
X 
X 
H 
X 
t 
t 
X 
L 
H 
HorL 
X 
H 
X 
X 


STORAGE FROM 
TRANSFER STORED DATA 


A. B. OR A AND B 
TO A OR B 


FIGURE 1. BUS-MANAGEMENT 
FUNCTIONS 


TEXAS -II} 
INSTRUMENTS 


54ACT11646,74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 


INPUTS 
DATA 
I/O 
OPERATION 
OR FUNCTION 
G 
DIR 
CAB 
CBA 
SAB 
SBA 
A1 THRU 
AS 
B1 THRU 
B8 


X 
X 
1 
X 
X 
X 
Input 
Unspecified 
1 
Store 
A, B unspecified t 


X 
X 
X 
1 
X 
X 
Unspecified t 
Input 
Store 
B. A unspecified t 


H 
X 
1 
1 
X 
X 
Store A and B Data 


H 
X 
H or L 
H or L 
X 
X 
Input 
Input 
Isolation. 
hold storage 


L 
L 
X 
X 
X 
L 
Real· Time 
B Data 
to A Bus 


L 
L 
X 
H or L 
X 
H 
Output 
Input 
Stored 
B Data to A Bus 


L 
H 
X 
X 
L 
X 
Real-Time A Data to B Bus 


L 
H 
H or L 
X 
H 
X 
Input 
Output 
Stored 
A Data to B Bus 


t The data output 
functions 
may be enabled 
or disabled 
by various 
signals at the G and DIR inputs. 
Data input functions 
are 


always 
enabled. 
i.e., 
data at the 
bus pins will be stored 
on every 
low-to·high 
transition 
on the clock 
inputs. 


logic symbol * 


G 
11) 
G3 
OIR 
114} 
3 ENI 
[BA) 


3 EN2 
lAB! 
CBA 
(161 
C4 


SBA 
1151 
G5 


CAB 
12B} 
C6 


SAB 
1271 
G7 
1261 
121 
;;'1 
40 
Bl 
Al 
1 


60 
7 
;;'1 
'1 
2'\1 
131 
1251 
A2 
B2 


141 
1241 


A3 
B3 


151 
1231 


1261 
A4 
B4 
81 


1101 
1201 


A5 
B5 


1111 
1191 
A6 
B6 


112) 
11BI 
A7 
B7 


1131 
1171 
A8 
B8 


t This symbol 
is in accordance 
with 
ANSI/IEEE Std 91-19B4 
and 
IEC Publication 
617-12. 


Pin numbers 
shown 
are for OW, 
JT, 
and NT packages. 
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absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) t 


Supply 
voltage 
range, 
VCC 
.. 


Input 
voltage 
range, 
VI (see Note 
1) 
. 
Output 
voltage 
range, 
Vo 
(see Note 
1) 
. 


Input 
clamp 
current, 
11K (VI < 0 or VI > VCC) 
Output 
clamp 
current, 
10K 
(VO < 0 or Vo 
> VCC) 


Continuous 
output 
current, 
10 (VO = 0 to VCC) 


Continuous 
current 
through 
VCC or GND pins 
.... 


Storage 
temperature 
range 


-0.5 
V to 7 V 


-0.5 
V to VCC+0.5 
V 


-0.5 
V to VCC +0.5 
V 


. . . . . . . . . . . . . 
. . . . . . . . .. 
± 20 mA 


. . . . . . . . 
. . . . . . . . . 
± 50 mA 
±50 mA 


±200 
mA 


- 65°C 
to 
150°C 


t Stresses 
beyond those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage to the device. 
These are stress ratings 
only and functional 
operation 
of the device at these or any other conditions 
beyond those 
indicated 
under "recommended 
operating 


conditions" 
is not implied. 
Exposure to absolute-maxi mum-rated 
conditions 
for extended 
periods may affect 
device reliability. 
NOTE 1: The input and output 
voltage 
ratings 
may be exceeded if the input and output 
current 
ratings are observed. 


54ACT11646 
74ACT11646 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High·level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
24 
24 
mA 


lit/liv 
Input transition 
rise or fall rate 
0 
10 
0 
10 
ns/V 


TA 
Operating 
free-air temperature 
-55 
125 
-40 
85 
°c 


::'R~h~Ufo~::t~~~E: 
~::j~~a~ih;S:o:feJ::er::~~~\~ 


Characteristic data and other speciftcations are design 
goals. TexIs Instruments rnerves the right to change 
or discontinue these products without notice. 
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electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


TA 
- 
25°C 
54ACTl1646 
74ACTl 
1646 
PARAMETER 
TEST CONDITIONS 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 
V 
4.4 
4.4 
4.4 
10H = 
- 50 ~A 
5.5 
V 
5.4 
5.4 
5.4 


4.5 
V 
3.94 
3.7 
3.8 


VOH 
10H = 
-24 
mA 
V 
5.5 V 
4.94 
4.7 
4.8 


10H = 
- 50 mA I 
5.5 V 
3.85 
-<> 


10H = 
-75 
mA I 
5.5 V 
J!! 
3.85 


4.5 
V 
0.1 
,$.1 
0.1 
10L = 50 ~A 
5.5 V 
0.1 
~"-0.1 
0.1 


4.5 
V 
0.36 
.5; 
0.5 
0.44 


VOL 
IOL = 24 mA 
R 


V 
5.5 V 
0.36 
0.5 
0.44 


10L ~ 50 mA I 
5.5 V 
!f 
1.65 


10L - 
75 mAl 
5.5 V 
1.65 


10l I A or B portst 
Vo 
= VCC or GND 
5.5 V 
±0.5 
±10 
±5 
~A 


II 
I G or DIR 
VI = VCC or GND 
5.5 V 
±0.1 
±1 
±1 
~A 


ICC 
VI 
~ VCC or GND, 
10 ~ 0 
5.5 V 
8 
160 
80 
~A 


dICC§ 
One input at 3.4 V. 


5.5 V 
0.9 
1 
1 
mA 
Other 
inputs 
at GND or VCC 


Ci 
VI 
- 
VCC or GND 
5V 
4.5 
pF 


Co 
Vo 
= VCC or GND 
5V 
12 
pF 


t Not more than one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 


:t For I/O ports, 
the parameter 
IOZ includes the input 
leakage current. 
§This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC' 


TA 
- 
25°C 
54ACTl1646 
74ACTl1646 


MIN 
UNIT 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
105 
0,<tQ~ 
0 
105 
MHz 


tw 
Pulse duration, 
CAB or CBA high or low 
4.8 
4.8C\~\0~ 
4.8 
ns 


tsu 
Setup time, 
A before 
CLK! or B before 
CBM 
4.5 
4%,,«-'<-- 
4.5 
ns 


th 
Hold time, 
A after 
CAB! 
or B after 
CBAI 
.2.5 
2.5 
2.5 
ns 


rnR~~8Uf~~:t~~:E: 
~::rg~·~ih;s:o:feJ::8f~:~~~;~ 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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FROM 
TO 
TA 
- 
25°C 
54ACT11646 
74ACT11646 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
105 
105 
105 
MHz 


tpLH 
1.5 
7.3 
10.1 
1.5 
12.5 
1.5 
11.5 
A or B 
B or A 
ns 


tpHL 
1.5 
7.2 
11 
1.5 
12.9 
1.5 
12 


tpZH 
G 
1.5 
7.7 
12.B 
1.5 
15.5 
1.5 
14.4 
A or B 
ns 


tpZL 
1.5 
9.2 
13.B 
1.5 
16.7 
1.5 
15.3 


tpHZ 
G 
1.5 
8.6 
10.7 
1.5 
12;3 
1.5 
11.6 
A or B 
11:1.2 
ns 
tpLZ 
1.5 
7.8 
9.7 
1.5 
1.5 
10.6 


tpLH 
1.5 
8.8 
11.9 
1.5 
'l.14.7 
1.5 
13.5 
CBA or CAB 
A or B 
ns 


tpHL 
1.5 
10 
13.4 
1.5. 
15.9 
1.5 
14.9 


tPZH 
1.5 
10.2 
13.7 
1,.:5- 
16.7 
1.5 
15.3 
DIR 
A or B 


~.5 
ns 
tPZL 
1.5 
10.9 
14.8 
1B 
1.5 
16.5 


tpHZ 
1.5 
7.9 
10.5 
1.5 
11.8 
1.5 
11.3 


DIR 
A or B 
ns 


tpLZ 
1.5 
7.3 
9.5 
1.5 
10.7 
1.5 
10.3 


tpLH 
SBA or SAB 
1.5 
6.7 
10.3 
1.5 
12.4 
1.5 
11.5 
A or B 
ns 
tpHL 
(A or B hi9h) 
1.5 
9.1 
12.1 
1.5 
14.5 
1.5 
13.5 


tpLH 
SBA or SAB 
1.5 
8 
10.9 
1.5 
13.6 
1.5 
12.4 


(A or Blow) 
A or B 
ns 
tpHL 
1.5 
8.1 
11.9 
1.5 
14 
1.5 
13.1 


operating 
characteristics. 
VCC = 5 V. TA 
- 
25°C 


PARAMETER 


Outputs 
enabled 


Outputs 
disabled 


r.R~:.Uf:":::::E:~'::{g~'~i::.:a:;'d::.f::~~c::. 
ChlnctIristic dItlI .nd other ~Io 
••••• 
dooign 
"Ita. 'IXII Instruments 
reservll the right to chlnge 
Dr discontinue these products without notice. 
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Independent 
Registers 
for A and B Buses 


Multiplexed 
Real-Time 
and Stored 
Data 


Inverting 
Data Paths 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc 
and GND Configurations 
Minimize 
High-Speed 
SWitching 
Noise 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) 1-~m Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


54AC11648 
... 
JT PACKAGE 


74AC11648 
.. , ow OR NT PACKAGE 


(TOP VIEW) 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mll 
DIPs 


G 


A1 


A2 


A3 


A4 
GND 
GND 
GND 
GND 
AS 


A6 


A7 
AS 


DIR 


1 U 28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 
8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


CAB 


SAB 
B1 


B2 


B3 


B4 
Vcc 
Vcc 
BS 


B6 


B7 
BS 


CBA 


SBA 


description 


These devices consist of bus transceiver circuits 
with 3-state outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission of 
data directly from the data bus or from the internal 
storage registers. 
Data on the A or B bus will be 
clocked 
into the 
registers 
on the 
low-to-high 
transition 
of the appropriate 
clock pin (CAB or 
CBA). 
The following examples demonstrate the 
four fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 


54AC11648 
... 
FK PACKAGE 


(TOP VIEW) 
u u 
i~U3~ ;$';$' M3 
~ 


4 
321 
282726 
B1 
5 
25 
B7 


SAB 
6 
24 
BS 


CAB 
7 
23 
CBA 
G 
8 
22 
SBA 


.A1 
9 
21 
DIR 


A2 
10 
20 
AS 


A3 
11 
19 
A7 
121314 
15161718 


Enable (G) and direction (DIR) pins are provided 
to 
control 
the 
transceiver 
functions. 
In 
the 
transceiver 
mode, 
data 
present 
at 
the 
high- 


impedance port may be stored in either register or in both. The select controls (SAB and SBA) can multiplex 
stored and real-time (transparent mode) data. The circuitry used for select control will eliminate the typical 
decoding glitch which occurs in a multiplexer during the transition between stored and real-time data. The 
direction control determines which bus will receive data when enable G is active (low). 
In the isolation mode 


(control G high), A data may be stored in one register and/or B data may be stored in the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


The 54AC11648 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74AC11648 is characterized for operation from - 40°C to 85°C. 


UNLESS 
OTHERWISE 
NOTt:O this document 
conl.inl 
PRODUCTION 
DATA 


inlormation 
currenl 
II 
01 public.tion 
dltl. 
Products 
conform 
to 


specifications 
ptr 
tM 
terms 
of 
Tex •• 
Instruments 
stand.rd 
w'rrlnly. 


Production 
procIstlng 
don 
nOl 
neee ••• rlly 
Include 
luting 
of 
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1"-' 1"-' 
I 
I I 
I 
I 
III 
I 
I 
I I 
J 
I 
I I 
J 


~ 


1 
14 
28 
16 
27 
15 
1 
14 
28 
26 
27 
15 


G 
DIR 
CAB 
CBA 
SAB 
SBA 
G 
DIR 
CAB 
CBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 
L 
H 
X 
X 
L 
X 


REAL·TIME 
TRANSFER 
BUS 
B TO BUS A 
REAL·TIME 
TRANSFER 
BUS A TO BUS 
B 


~ 


1 
14 
28 
16 
27 
15 
1 
14 
28 
16 
27 
15 


G 
DIR 
CAB 
CBA 
SAB 
SBA 
G 
DIR 
CAB 
CBA 
SAB 
SBA 


X 
X 
t 
X 
X 
X 
L 
L 
X 
H or L 
X 
H 


X 
X 
X 
X 
X 
L 
H 
H or L 
X 
H 
X 


H 
X 
t 
t 
X 
X 


STORAGE 
FROM 
A, B, OR A AND 
B 
TRANSFER 
STORED 
DATA TO A OR B 
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INPUTS 
OATAI/O 
OPERATION 
OR FUNCTION 
G 
OIR 
CAB 
CBA 
SAB 
SBA 
A1 THRU 
AS 
BITHRU 
B8 


X 
X 
I 
X 
X 
X 
Input 
Unspecified! 
Store 
A, B unspecified! 


X 
X 
X 
I 
X 
X 
Unspecified! 
Input 
Store 
B, A unspecified! 


H 
X 
I 
I 
X 
X 
Input 
Input 
Store A and B Data 


H 
X 
H or L 
H or L 
X 
X 
Input 
Input 
Isolation, 
hold slorage 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-Time 
B Data to A Bus 


L 
L 
X 
H or L 
X 
H 
Output 
Input 
Stored B Data to A Bus 


L 
H 
X 
X 
L 
X 
Input 
Output 
Real-Time 
A Data to B Bus 


L 
H 
H or L 
X 
H 
X 
Input 
Output 
Store A Data to B Bus 


! The data output 
functions 
may be enabled 
by various 
signals 
at the G and DIR inputs. 
Data input functions 
are always 
enabled, 
I.e., data at 
the bus pins will be stored 
on every 
low-to-high 
transition 
on the clock inputs. 


G1 
G3 
OIR 
14 
3 EN1 [BA] 


CBA 
16 


3 EN2 [AB] 


C4 
SBA 
15 
G5 
CAB 
28 
C6 
SAB 
27 
G7 


2 
A1 


3 
A2 


4 
A3 


5 
A4 


10 
A5 


11 
A6 


12 
A7 


13 
A8 


OIR 


CBA 


SBA 


CAB 


SAB 


25 
B2 
A1 


24 
B3 


23 
B4 


20 
B5 


19 
B6 


18 
B7 


17 
B8 


; This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617·12. 


Pin numbers 
shown 
are for OW, JT, or NT packages. 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vee 
, 
, 
, .. , 
, 
" 
,. 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
" .. ,..... 
- 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) 
, .. , ............•............. 
- 0.5 V to Vee + 0.5 V 


Input clamp current, 11K (VI < 0 or VI> Veel 
.......•........... 
, .•............ 
, .. ,......... 
± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Veel 
...•........ 
, 
" .. " 
,.... 
± 50 mA 
Continuous output current, 10 (V0 = 0 to Veel 
, 
, 
,.............................. 
± 50 mA 
Continuous current through Vee or GND pins 
, .. , .. , 
, .. "."........... 
± 200 mA 
Storage temperature range 
, 
, 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54AC11648 
74AC11648 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC 
=3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC=4.5V 
3.15 
3.15 
V 


VCC=5.5V 
3.85 
3.85 


VCC 
= 3 V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
VCC=4.5V 
1.;35 
1.35 
V 


VCC=5.5V 
.~5 
1.65 


VI 
Input voltage 
a 
A.~"'VCC 
a 
VCC 
V 


Vo 
Output 
voltage 
a 
.(.'< 
VCC 
a 
VCC 
V 


VCC=3V 
_~TV 
-4 
-4 


IOH 
High-level 
output 
current 
VCC=4.5V 
hO' 
-24 
-24 
mA 


VCC=5.5V 


"( 
-24 
-24 


VCC=3V 
12 
12 


IOL 
Low-level 
output 
current 
VCC=4.5V 
24 
24 
mA 


VCC 
= 5.5V 
24 
24 


liVliv 
Input transition 
rise or fall rate 
a 
10 
a 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
'c 


PRODUCT 
PREVIEW 
Information 
concerns 
product. 
In the formallve 
or de.lgn 
phase 
01 development. 


Characteristic 
data and other specifications 
ar. design 
goals. Texas Inslruments 
reserve. the right to change 


or discontinue 
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electrical 
characteristics 
over 
recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


TA = 25'C 
54ACll648 
74ACl1648 
PARAMETER 
TEST 
CONDITIONS 
VCC 
TYP 
MIN 
MAX 
UNIT 


MIN 
MAX 
MIN 
MAX 


3V 
2.9 
2.9 
2.9 


10H =- 
50 i!A 
4.5 V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


IOH=-4mA 
3V 
2.58 
2.4 
2.48 


VOH 
V 


4.5V 
3.94 
3.7 
3.8 
10H =- 
24 mA 
5.5V 
4.94 
4.7 
4.8 


10H =- 
50 mAT 
5.5V 
3.85 


10H =-75 
mAt 
5.5V 
3.85 


3V 
0.1 
~~.1 
0.1 


10L = 50 i!A 
4.5V 
0.1 
,,",V~l 
0.1 


5.5V 
0.1 
~V~vO.1 
0.1 


10L= 
12 mA 
3V 
0.36 
'~"<" 
0.5 
0.44 
VOL 
4.5V 
V 
0.36 
0.5 
0.44 
10L = 24 mA 
5.5V 
0.36 
0.5 
0.44 


10L = 50 mAt 
5.5 V 
1.65 


10L = 75 mAt 
5.5 V 
1.65 


10l 
I A or B ports* 
VI = VCC 
or GND 
5.5V 
±0.5 
±10 
±5 
i!A 


II 
I Control 
inputs 
VI = VCC 
or GND 
5.5V 
±0.1 
±1 
± 1 
i!A 


ICC 
VI = VCC 
or GND, 
10 =0 
5.5V 
8 
160 
80 
i!A 


Ci 
I Control 
inputs 
VI = VCC 
or GND 
5V 
4.5 
pF 


Co 
I A or B ports 
VI = VCC 
or GND 
5V 
12 
pF 


t Not more than one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 


t For I/O ports, 
the parameter 
10l 
includes 
the input leakage 
current. 


timing requirements over recommended operating free-air temperature range, Vcc = 3.3 V ± 0.3 V 
(see Note 2) 


TA = 25'C 
54AC11648 
74AC11648 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fclock 
Clock 
frequency 
0 
40 
0 
(,)"40 
0 
40 
MHz 


tw 
Pulse 
duration, 
CAB or CBA high or low 
12.5 
12~~ 
••.. 
~· 
12.5 
ns 


tsu 
Setup 
time, A before 
CAB t or B before 
CBA t 
6.5 
~«,~ 
6.5 
ns 


th 
Hold time, A before 
CAB t or B after CBA t 
0 
"<6 
0 
ns 


timing requirements over recommended operating free-air temperature range, Vcc = 5 V ± 0.5 V 
(see Note 2) 


TA = 25'C 
54AC11648 
74ACll648 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fclock 
Clock frequency 
0 
90 
o _,u,.s0 
0 
90 
MHz 


tw 
Pulse 
duration, 
CAB or CBA 
high or low 
5.6 
~@~~~ 
5.6 
ns 


tsu 
Setup 
time, 
A before 
CABt 
or B before 
CBAt 
4.5 
..~ 
4.5 
ns 


th 
Hold time, 
A before 
CABt 
or B after CBAt 
0 
0 
0 
ns 


PRODUCT 
PREVIEW 
Information 
concerns 
products 


In the formative 
or design 
phase of development 
Characteristic 
data and other specifications 
are design 
goals. 
Texas 
Instruments 
re.erve. 
the right to change 


or discontinue 
the •• 
products 
without 
notice. 
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sWitching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
Vcc = 3.3 V ± 0.3 V (unless 
otherwise 
noted) 
(see Note 2) 


FROM 
TO 
TA = 25·C 
54ACl1648 
74ACl1648 
PARAMETER 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


fmax 
40 
40 
40 
MHz 


tpLH 
BorA 
3 
8.7 
12.6 
3 
15.6 
3 
14.3 
AorB 
ns 
tpHL 
3.8 
9.3 
14.4 
3.8 
17 
3.8 
15.9 


tpZH 
G 
AorB 
5 
11.1 
17.2 
5 
21 
5 
19.4 
ns 
tpZL 
5.2 
12.8 
20.5 
5.2 
24.7 
5.2 
23 


tpHZ 
G 
4.1 
7.2 
9.9 
4.1 
11.2 
4.1 
10.6 
AorB 
,to.2 
ns 
tpLZ 
3.7 
6.5 
9.1 
3.7 
3.7 
9.7 


tpLH 
4.3 
10.1 
15.6 
4.3 ~':1...a2 
4.3 
17.6 
CBA or CAB 
AorB 
A.f:!j~'~0.5 
ns 
tpHL 
5.2 
11.5 
17.6 
5.2 
19.4 


tpLH 
SAB orSBAt 
3.7 
9.1 
14.1 
'(~~. 
17.2 
3.7 
15.8 


tpHL 
(with A or B high) 
AorB 
4.5 
10.3 
15.9 
4.5 
18.5 
4.5 
17.4 
ns 


tpLH 
SBAorSABt 
3.2 
8.6 
13.6 
3.2 
16.6 
3.2 
15.3 
(with A or Blow) 
AorB 
ns 
tpHL 
4.6 
10.3 
15.6 
4.6 
18.2 
4.6 
17.1 


tpZH 
4.9 
11.6 
18.2 
4.9 
22.4 
4.9 
20.6 
DIR 
AorB 
ns 
tpZL 
5.2 
14.2 
21.6 
5.2 
24.9 
5.2 
24.3 


tpHZ 
3.8 
7.1 
10.1 
3.8 
11.4 
3.8 
10.9 
DIR 
AorB 
ns 
tpLZ 
3.5 
6.5 
9.3 
3.5 
10.6 
3.5 
10.1 


switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
VCC = 5 V ± 0.5 V (unless 
otherwise 
noted) 
(see Note 2) 


FROM 
TO 
TA = 25·C 
54ACll648 
74AC11648 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
90 
90 
90 
MHz 


tpLH 
AorB 
BorA 
2.6 
5.6 
8.3 
2.6 
10.3 
2.6 
9.5 
ns 
tpHL 
3.2 
6.4 
9.4 
3.2 
11.4 
3.2 
10.6 


tpZH 
G 
AorB 
4.2 
7.8 
11.3 
4.2 
13.8 
4.2 
12.8 
ns 
tpZL 
4.1 
8.1 
12 
4.1 
14.7 
4.1 
13.6 


tPHZ 
G 
AorB 
3.8 
6.3 
8.6 
3.8 
9.6 
3.8 
9.2 
ns 
tpLZ 
3.5 
5.7 
7.8 
3.5 
8.8 
3.5 
8.4 


tpLH 
CBA or CAB 
3.6 
6.9 
10 
3.6 
12.4 
3.6 
11.4 
AorB 
ns 
tpHL 
4.3 
8 
11.4 
4.3 
13.8 
4.3 
12.8 


tpLH 
SAB or SBAt 
3.1 
6.2 
9.2 
3.1 
11.3 
3.1 
10.4 
(wijh A or B high) 
AorB 
ns 
tpHL 
3.8 
7.6 
10.4 
3.8 
12.5 
3.8 
11.6 


tpLH 
SBAorSABt 
2.8 
6.1 
8.9 
2.8 
10.9 
2.8 
10.1 


(with A or Blow) 
AorB 
ns 
tpHL 
3.8 
7.3 
10.4 
3.8 
12..5 
3.8 
11.6 


tPZH 
DIR 
4 
8 
11.9 
4 
14.5 
4 
13.4 
AorB 
ns 
tpZL 
4.1 
8.4 
12.7 
4.1 
15.5 
4.1 
14.4 


tpHZ 
3.5 
6.1 
8.5 
3.5 
9.5 
3.5 
9.1 
DIR 
AorS 
ns 
tpLZ 
3.4 
5.9 
7.8 
3.4 
8.7 
3.4 
8.4 


t These parameters are measured with the internal output state of the storagegister opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


operating 
characteristics, 
VCC = 5 V, TA = 25°C 
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Inputs 
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Multiplexed 
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Flow-Through 
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Center-Pin 
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and GND Configurations 
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High-Speed 
Switching 
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EPIC'· 
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Immunity 
at 


125°C 


Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


54ACTll64B 
... 
JT PACKAGE 
74ACT11648 ... ow OR NT PACKAGE 
(TOP VIEW) 


G 
1 U 28 
CAB 


A1 
2 
27 
SAB 


A2 
3 
26 
Bl 
A3425B2 


A4 
5 
24 
B3 
GND 
6 
23 
B4 


GND 
7 
22 
Vcc 
GND 
8 
21 
Vcc 
GND 
9 
20 
B5 


A5 
10 
19 
B6 


A6 
11 
18 
B7 
A7 
12 
17 
B8 
A8 
13 
16 
CBA 
DIR 
14 
15 
SBA 


54ACT11648 ... 
FK PACKAGE 


(TOP VIEW) 


4 
321 
282726 
Bl 
5 
25 
B7 
SAB 
6 
24 
B8 
CAB 
7 
23 
CBA 
G 
8 
22 
SBA 
Al 
9 
21 
DIR 
A2 
10 
20 
A8 
A3 
11 
19 
A7 
121314 
1516 1718 


"'0000\0<0 
«zzzz«« 
CJCJCJCJ 


These devices consist of bus transceiver circuits 
with 3-state outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission of 
data directly from the data bus or from the internal 
storage registers. Data on the A or B bus will be 
clocked 
into the 
registers 
on the 
low-to-high 
transition 
of the appropriate 
clock pin (CAB or 
CBA). The following 
examples demonstrate 
the 
four fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 


Enable (G) and direction (DIR) pins are provided 
to 
control 
the 
transceiver 
functions. 
In 
the 
transceiver mode, data present atthe high-impedance port may be stored in either register or in both. The select 
controls (SAB and SBA) can multiplex stored and real-time (transparent mode) l:Jata.The circuitry used for select 
control will eliminate the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. The direction control determines which bus will receive data when enable G is active (low). 
In the isolation mode (control G high), A data may be stored in one register and/or B data may be stored in the 
other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


The 54ACT11648 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74ACT11648 is characterized for operation from - 40°C to 85°C. 
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I 
" 
I 


I 
'I' 
I 
I 
" 
I 
I 
" 
I 


~ 


1 
14 
28 
16 
27 
15 
1 
14 
28 
26 
27 
15 


G 
DIR 
CAB 
CBA 
SAB 
SBA 
G 
DIR 
CAB 
CBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 
L 
H 
X 
X 
L 
X 


REAL·TIME 
TRANSFER 
BUS 
B TO BUS A 
REAL·TIME 
TRANSFER 
BUS A TO BUS 
B 


~ 


1 
14 
28 
16 
27 
15 
1 
14 
28 
16 
27 
15 
G 
DIR 
CAB 
CBA 
SAB 
SBA 
G 
DIR 
CAB 
CBA 
SAB 
SBA 


X 
X 
t 
X 
X 
X 
L 
L 
X 
H orL 
X 
H 


X 
X 
X 
t 
X 
X 
L 
H 
H or L 
X 
H 
X 


H 
X 
t 
t 
X 
X 


STORAGE 
FROM 
A, B, OR A AND 
B 
TRANSFER 
STORED 
DATA TO A OR B 
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INPUTS 
DATA 1/0 
OPERATION 
OR FUNCTION 
G 
DIR 
CAB 
CBA 
SAB 
SBA 
A1 THRU 
A8 
BI THRU 
B8 


X 
X 
t 
X 
X 
X 
Input 
Unspecified! 
Store A, B unspecified! 


X 
X 
X 
t 
X 
X 
Unspecified! 
Input 
Store 
B, A unspecified! 


H 
X 
t 
t 
X 
X 
Input 
Input 
Store 
A and B Data 


H 
X 
H orL 
H orL 
X 
X 
Input 
Input 
Isolation, 
hold storage 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-Time B Data to A Bus 


L 
L 
X 
H orL 
X 
H 
Output 
Input 
Stored B Data to A Bus 


L 
H 
X 
X 
L 
X 
Input 
Output 
Real-Time 
A Data to B Bus 


L 
H 
H orL 
X 
H 
X 
Input 
Output 
Store A Data to B Bus 


! The data output 
functions 
may be enabled 
or disabled 
by various 
signals 
at the G end DIR inputs. 
Data input functions 
are always 
enabled, 
I.e., 


data at the bus pins will be stored 
on every 
low-to-high 
trans~ion 
on the clock 
inputs. 


CBA 
16 


SBA 
15 


CAB 
28 


SAB 
27 


G1 


DIR 14 
G3 


3 EN1 [BA) 


3 EN2 [AB) 


C4 


G5 


C6 


G7 


G 


14 
DIR 
16 
CBA 
15 
SBA 
28 
CAB 
26 
27 
B1 
SAB 


25 
B2 
2 


24 
A1 


B3 


23 
B4 


20 
85 


19 
86 


18 
87 


17 
B8 


; This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and IEC Publication 
617-12. 


Pin numbers 
shown 
are for DW, JT, or NT packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
- 0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
- 0.5 V to VCC + 0.5 V 
Input clamp current, 11K(VI < 0 or VI> Vccl 
± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
± 50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
± 50 mA 
Continuous current through VCC or GND pins 
± 200 mA 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
condrtions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
condrtions 
for extended 
periods 
may affect device 
reliabilrty. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
ff the input and output 
current 
ratings 
are observed. 


54ACT11648 
74ACT11648 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
"" 
2 
V 


VIL 
Low-level 
input voltage 
~"'o.8 
0.8 
V 


VI 
Input voltage 
0 
.o.<V' 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
!-.. 
VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
<,>"'- 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
_o.U· 
24 
24 
mA 


!iVllv 
Input transrtion 
rise or fall rate 
' 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
'C 
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electrical 
characteristics 
over recommended operating free-air temperature 
range (unless 
otherwise noted) 


TA = 2S"C 
S4ACT11648 
74ACTll648 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.SV 
4.4 
4.4 
4.4 


10H =-50 
J'A 
5.5 V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.7 
3.8 
VOH 
IOH=-24mA 
5.5V 
4.94 
4.7 
4.8 
V 


10H =-50mAT 
5.5V 
3.85 


10H =-75 
mAT 
5.5V 
3.85 


4.5 V 
0.1 
0.1 
0.1 
10L = 50 J'A 
5.5 V 
0.1 
AO.1 
0.1 


4.5V 
0.36 
~':'~5 
0.44 


VOL 
10L= 
24 mA 
5.5V 
0.36 
<>,.O,;s." 0.5 
0.44 
V 


10L = 50 mAt 
5.5V 
'<Oq;.~ 
1.65 


10L = 75 mAt 
5.5V 
1.65 


II 
I Control 
Inputs 
VI = VCC 
or GND 
5.5 V 
± 0.1 
± 1 
± 1 
vA 


10Z 
I Aor 
B ports; 
VI = VCC 
or GND 
5.5 V 
± 0.5 
±10 
±5 
vA 


ICC 
VI = VCC or GND, 
10 = 0 
5.5V 
8 
160 
80 
vA 


t.'CC§ 
One input at 3.4 V, 
5.5V 
0.9 
1 
1 
mA 
Other 
inputs 
at GND 
or VCC 


Ci 
I Control 
inputs 
VI = VCC or GND 
5V 
4.5 
pF 
Cia 
I AorBports 
VI = VCC 
or GND 
5V 
12 
t Not more than one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 
; For I/O ports, 
the parameter 
10Z includes 
the input leakage 
currrent. 


§ This is the increase 
in supply 
current 
for each 
input that is at one of the specified 
TTL voltage 
levels 
rather than 0 V to VCC. 


TA = 2S"C 
S4ACTl1648 
74ACTl1648 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fciock 
Clock 
frequency 
0 
75 
0 
6\75 
0 
75 
MHz 


tw 
Pulse 
duration, 
CAB or CBA high or low 
6.7 
6~":.$· 
6.7 
ns 


tsu 
Setup time, 
A belore 
CABt 
or B before 
CBAt 
5 
q~iI§' 
5 
ns 


th 
Hold time, 
A after CABt 
or B after CBAt 
2 
"2 
2 
ns 


PRODUCT 
PREVIEW 
Information 
concerns 
products 
In the 
formatfvs or design pha •• of development. 
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data 
and other speclllcations ar. design goals. Texa. Instrument, 
reserves 
the right to change 
or discontinue 
the •• 
products 
without 
notice. 
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switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 


Vcc = 5 V:t 0.5 V (unless otherwise 
noted) (see Note 2) 


FROM 
TO 
TA = 25'C 
54ACTll648 
74ACTll648 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fmax 
75 
75 
75 
MHz 


tpLH 
BorA 


2.4 
6.5 
9.5 
2.4 
11.6 
2.4 
10.7 


AorB 
ns 


tpHL 
4.4 
8.5 
11.3 
4.4 
13.8 
4.4 
12.7 


tpZH 
G 
AorB 
4.2 
9.2 
13 
4.2 
15.8 
4.2 
14.6 


tpZL 
4.3 
9.8 
13.9 
4.3 
16.9 
4.3 
15.6 


ns 


tpHZ 
G 


5.7 
8.7 
11.3 
5.7 
12.9 
5.7 
12.2 


AorB 
ns 


tpLZ 
5.3 
8.1 
10.5 
5.3 
,..t;!.1 
5.3 
11.4 


tpLH 
5.2 
9.4 
12 
5.0..~"~9 
5.2 
13.7 


CBAor 
CAB 
AorB 


~'6';:-\'16.3 


ns 


tpHL 
6 
10.5 
13.5 
6 
15.2 


tpLH 
SAB or SBM 
4.7 
8.6 
11.3 
''\l')C' 
14 
4.7 
12.9 


tpHL 
(with A or B high) 
AorB 


3.B 
8.6 
12 
3.8 
14.3 
3.8 
ns 
13.4 


tpLH 
SBAor 
SABt 
2.6 
7.1 
10.2 
2.6 
12.5 
2.6 
11.5 


(with A or Blow) 
AorB 
ns 


tpHL 
5.4 
9.7 
12.6 
5.4 
15.2 
5.4 
14.1 


tpZH 
DIR 


3.9 
9.8 
14.9 
3.9 
18.4 
3.9 
16.9 
AorB 
ns 


tpZL 
3.9 
10.8 
15.1 
3.9 
18.7 
3.9 
17.2 


tpHZ 
4.5 
8.2 
10.6 
4.5 
12 
4.5 
11.5 


DIR 
AorB 
ns 


tpLZ 
3.9 
7.3 
9.6 
3.9 
11.9 
3.9 
11.3 


t These 
parameters 
are measured 
with the internal 
output 
state of the storage 
register 
opposite 
to that of the bus input. 


NOTE 
2: Load circuits 
and voltage 
waveforms 
are shown 
in Section 
1. 


operating 
characteristics, 
Vcc = 5 V, TA = 25°C 
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• 
Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


description 


These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. 
The circuitry used for select 
control eliminates the typical decoding glitch that 
occurs 
in a 
multiplexer 
during 
the 
transition 
between stored and real-time data. A low input 
level selects 
real-time 
data and a high selects 
stored 
data. 
Figure 
1 illustrates 
the four fundamental 
bus-management 
functions that can be performed with the octal bus transceivers and registers. 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions 
at the 
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are 
in the real-time transfer mode, it is also possible to store data without using the internal D-type flip-flops by 
simultaneously 
enabling GAB and GBA. In this configuration, each output reinforces its input. Thus, when all 
other data sources to the two sets of bus lines are at high impedance, each set of bus lines remains at its last 
state. 


Bus Transceivers/Registers 


Independent 
Registers 
and Enables for A 
and B Buses 


Multiplexed 
Real-Time 
and Stored 
Data 


Inverting 
Data Paths 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) 1-",m Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


54AC11651,74AC11651 
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54AC11651... JT PACKAGE 
74AC11651... ow OR NT PACKAGE 


(TOP VIEW) 


GAB 
1 V 
28 
CAB 
A1 
2 
27 
SAB 
A2 
3 
26 
B1 
A3425B2 
A4 
5 
24 
B3 
GND 
6 
23 
B4 
GND 
7 
22 
Vcc 
GND 
8 
21 
Vcc 
GND 
9 
20 
B5 
A5 
10 
19 
B6 
A6 
11 
18 
B7 
A7 
12 
17 
B8 
A8 
13 
16 
CBA 
GBA 
14 
15 
SBA 


54AC11651... FKPACKAGE 


(TOP VIEW) 


() 
() 
iIUIl d'i ~~Ml 
al 


B1 
SAB 
CAB 
GAB 


A1 


A2 


A3 


4 
3 2 1 282726 
5 
25 
6 
24 


7 
23 
8 
22 
9 
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10 
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11 
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B8 
CBA 
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A8 
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The 54AC11651 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
74AC11651 is characterized for operation from - 40°C to 85°C. 
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L 
L 
X 
X 
X 
L 


REAL-TIME 
TRANSFER 
BUS B TO BUS A 


GBA 
CAB 


H 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


H 
L 
HmL 
HmL 
H 
H 


x 
X 
X 


H 
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STORAGE 
FROM A AND/OR 
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54AC11651,74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


INPUTS. 
DATA 
I/O 
OPERATION 
OR FUNCTION 
GAB 
GBA 
CAB 
CBA 
SA8 
SBA 
A1 THRUA8 
B1 THRU 
B8 


l 
H 
Horl 
H orL 
X 
X 
Input 
Input 
Isolation 


l 
H 
t 
t 
X 
X 
Input 
Input 
Store A and B Data 


X 
H 
t 
Horl 
X 
X 
Input 
Unspecifiedt 
Store A, Hold 
B 


H 
H 
t 
t 
X* 
X 
Input 
Output 
Store 
A in both registers 


l 
X 
H orl 
t 
i< 
X 
Unspecifiedt 
Input 
Hold A, Store 
B 


l 
l 
t 
t 
X 
X* 
Output 
Input 
Store 
B in both registers 


l 
l 
X 
X 
X 
l 
Output 
Input 
Real-TIme B data to A Bus 


l 
l 
X 
Horl 
X 
H 
Output 
Input 
Stored B Data to A Bus 


H 
H 
X 
X 
l 
X 
Input 
Output 
Real-TIme 
A Data to B Bus 


H 
H 
H orl 
X 
H 
X 
Input 
Output 
Stored A Data to B Bus 


H 
l 
H or l 
Hoel 
H 
H 
Output 
Output 
Stored A Data to B Bus and 


Stored B Data to A Bus 
t The data output 
functions 
m'ay'be 
enabled 
or disabled 
by various 
signals 
at the GAB or GBA 
inputs. 
Data input functions 
are always 
enabled, 
i.e., data at the bus pins will be stored. on every 
low-to-high 
transition 
on the clock 
inputs. 
* Select 
control = l: 
clocks 
can occur 
simuhaneously. 
Select 
control = H: clocks 
must be staggered 
in order 
to load both registers. 


~BA 14 
. 
1 
GA8 18 
C8A 
15 
S8A 
28 
CAB 21 


SA8 


EN1 [BA) 


EN2[ABj 


C4 


G5 


C6 
01 


§This 
symbol 
is in acci1rdance 
~ 
ANSlliEEEStd 
91-1984 
and IEC Publication 
611-12. 


Pin numbers 
shown 
are'for 
QW,JT, 
gr·NT 
packages 
. 


• , 
,_0 
",-. 
;. 
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54AC11651, 74AC11651 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


A2 3 
25 
B2 


~ 
~B3 
A3..L....J 
~ 


A4 
10" 
I 
7 CHANNELS 
IDENTICAL 
I' r 
20 B4 
A5~ 
TO CHANNEL 
1 ABOVE 
....-=- B5 


A6~ 
~B6 
A7~ 
,....l! B7 


A8~ 
~B8 


Pin numbers 
shown 
are for OW, JT, or NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) ....................•.................. 
- 0.5 V to VCC + 0.5 V 
Input clamp current, 
11K(VI < 0 or VI > Vccl 
..............•................. 
. . . . . . . . . . . . .. 
± 20 mA 
Output clamp current, 
10K (Vo < 0 or Vo > Vccl 
...........................••............. 
± 50 mA 
Continuous output current, 
10 (Vo = 0 to Vccl 
± 50 mA 
Continuous current through VCC or GND pins 
± 200 mA 
Storage temperature range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
condijions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
~ the input and output 
current 
ratings 
are observed. 
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54AC11651 
74AC11651 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC=3V 
2.1 
2.1 


VIH 
High-level input voltage 
VCC=4.5V 
3.15 
3.15 
V 


VCC = 5.5 V 
3.85 
3.85 


VCC=3V 
0.9 
0.9 


VIL 
Low-level input voltage 
VCC =4.5V 
_;"35 
1.35 
V 


VCC=5.5V 
~~.65 
1.65 


VI 
Input voltage 
a 
~~v 
Vcc 
a 
Vcc 
V 


Vo 
Output voltage 
a r~ 
Vcc 
a 
Vcc 
V 


Vcc 
= 3 V 
_o"V 
-4 
-4 


IOH 
High-level output current 
VCC =4.5V 
L>~- 
-24 
-24 
mA 


VCC=5.5V 
-24 
-24 


VCC = 3 V 
12 
12 


IOL 
Low-level output current 
VCC = 4.5V 
24 
24 
mA 


VCC=5.5V 
24 
24 


"V"v 
Input trans~ion rise or fall rate 
a 
10 
a 
10 
nsN 
TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


TA = 2S'C 
S4AC116S1 
74AC116S1 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MAX 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 


3V 
2.9 
2.9 
2.9 


10H =- 
50 i!A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


IOH=-4mA 
3V 
2.58 
2.4 
2.48 
VOH 
V 
4.5V 
3.94 
3.7 
3.8 
10H =-24 
mA 
5.5V 
4.94 
4.7 
4.8 


10H =-50 
mAT 
5.5V 
3.85 


10H =-75mAt 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


10L = 50 i!A 
4.SV 
0.1 
.••.<J:.p.l 
0.1 


5.5V 
0.1 
OV;{<-·O.l 
0.1 


10L= 
12 mA 
3V 
0.36 
~'..«-.v 
0.5 
0.44 


VOL 
V 
4.5V 
0.36 
0.5 
0.44 
10L = 24 mA 
5.5V 
0.36 
0.5 
0.44 


10L= 
50 mAt 
5.5V 
1.65 


10L = 75 mAt 
5.SV 
1.6S 


10Z I A or B ports* 
VI = VCC 
or GND 
5.5V 
~ 0.5 
~10 
~5 
i!A 


II 
I Control 
inputs 
VI = VCC or GND 
5.5V 
~0.1 
~ 1 
~1 
i!A 


ICC 
VI = VCC 
or GND, 
10 = 0 
5.5V 
8 
160 
80 
i!A 


Ci 
I Control 
inputs 
VI = VCC 
or GND 
5V 
4.S 
pF 


Cio 
I A or B ports 
VI = VCC 
or GND 
5V 
10 
pF 


t Not more than one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 
* For I/O ports, 
the parameter 
10Z includes 
the input leakage 
current. 


timing requirements over recommended operating free-air temperature range, Vcc = 3.3V ± 0.3 V 
(unless otherwise noted) (see Note 2) 


TA = 2S'C 
S4AC116S1 
74AC116S1 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fclock 
Clock 
frequency 
0 
45 
0~.45 
0 
45 
MHz 


tw 
Pulse 
duration, 
CAB or CBA high or low 
10 


~~~ 


10 
ns 


tsu 
Setup 
time, 
A before 
CABt 
or B before 
CBAt 
6.5 
6.5 
ns 


th 
Hold time, 
A after CABt 
or B after CBAt 
0 
0 
ns 


timing requirements over recommended operating free-air temperature range, Vcc = 5 V ± 0.5 V 
(unless otherwise noted) (see Note 2) 


TA = 2S'C 
S4AC116S1 
74AC116S1 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock 
frequency 
0 
90 
o 
,.~ 
90 
0 
90 
MHz 


tw 
Pulse 
duration, 
CAB or CBA high or low 
5.5 
!i.../l}':v~ 
5.5 
ns 


tsu 
Setup 
time, A before 
CABt 
or B before 
CBAt 
4.5 
<>~' 
4.5 
ns 


th 
Hold time, 
A after CAB t or B after CBA t 
0.5 
~:s 
O.S 
ns 
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switching characteristics 
over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


FROM 
TO 
TA = 25'C 
54ACll651 
74ACll651 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
45 
45 
45 
MHz 


lpLH 
3.2 
7.7 
12.1 
3.2 
15.4 
3.2 
14 


AorB 
BorA 
4.3 
9.5 
14.6 
4.3 
17.2 
4.3 
16.1 
ns 
tpHL 


tpLH 
4.6 
9.8 
15 
4.6 
15.8 
4.6 
17.2 


CBA or CAB 
AorB 
5.4 
11.5 
17.5 
5.4 
20.5 
5.4 
19.2 
ns 


tpHL 


tpLH 
SBAor 
SABt 
3.8 
8.6 
13.3 
3.8 
16.9 
3.8 
15.3 


with A or B high 


AorB 


4.8 
10.2 
15.5 
4.8 
18.2 
4.8 
17.1 
ns 


tPHL 


IpLH 
SBA orSABT 
3.4 
8.1 
12.7 
3.4,,\.!."16 
3.4 
14.6 


with A or Blow 
AorB 
5 
10.3 
15.5 
_~...\~8.2 
5 
17.1 
ns 


tpHL 


tpZH 
GBA 
4.6 
9.8 
14.9 
q~ 
18.4 
4.6 
16.9 


A 
5.3 
12.1 
18.9 
S.3 
23.2 
5.3 
21.3 


ns 


tPZL 


tpHZ 
GBA 
4.4 
6.6 
8.8 
4.4 
9.5 
4.4 
9.2 


A 


3.8 
5.8 
7.8 
3.8 
8.3 
3.8 
8.1 
ns 


tpLZ 


IPZH 
4.9 
10.2 
15.5 
4.9 
19.2 
4.9 
17.6 


tpZL 
GAB 
B 
5.5 
12.2 
18.8 
5.5 
22.9 
5.5 
21.2 
ns 


tpHZ 
4.4 
6.7 
8.9 
4.4 
9.6 
4.4 
9.3 


GAB 
B 
3.5 
5.7 
7.8 
3.5 
8.2 
3.5 
8 


ns 
tpLZ 


switching characteristics 
over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 
FROM 
TO 
TA = 25'C 
54AC11651 
74AC11651 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
90 
90 
90 
MHz 


tpLH 
2.6 
5.3 
8 
2.6 
9.9 
2.6 
9.1 


AorB 
BorA 
ns 


tpHL 
3.5 
6.5 
9.4 
3.5 
11.3 
3.5 
10.5 


tpLH 
3.8 
6.8 
10 
3.8 
12.4 
3.8 
11.4 


CBAorCAB 
AorB 
ns 


tpHL 
4.7 
8.1 
11.5 
4.7 
13.8 
4.7 
12.8 


tpLH 
SAB or SBM 
3.2 
6 
8.8 
3.2 
J 
11 
3.2 
10.1 


with A or B high 


AorB 
3.9"V_\\12 


ns 


tpHL 
3.9 
7 
10.1 
3.9 
11.2 


tpLH 
SAB or SBAt 
2.9 
5.7 
8.5 
~~~0.4 
2.9 
9.5 


with A or Blow 
AorB 
q~v 
ns 


tpHL 
4.1 
7.2 
10.3 
12.3 
4.1 
11.4 


tpZH 


GBA 


3.9 
6.9 
9.8 
3.9 
12 
3.9 
11.1 


A 
ns 


IPZL 
4.2 
7.6 
11 
4.2 
13.7 
4.2 
12.5 


tpHZ 
GBA 


4.1 
5.9 
7.6 
4.1 
8.2 
4.1 
8 


A 
ns 


tpLZ 
3.5 
5.2 
6.8 
3.5 
7.4 
3.5 
7.1 


tpZH 
4.2 
5.9 
10.4 
4.2 
12.9 
4.2 
11.8 


GAB 
B 
ns 


tpZL 
4.5 
8 
11.4 
4.5 
14 
4.5 
12.9 


tpHZ 
GAB 
B 
4.2 
6 
7.8 
4.2 
8.4 
4.2 
8.2 
ns 


tpLZ 
3.3 
5.1 
6.9 
3.3 
7.3 
3.3 
7.2 


t These 
parameters 
are measured 
with the internal 
output 
state 
of the storage 
register 
opposite 
to that of the bus input. 


NOTE 
2: Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 
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operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 


TEXAS 
." 
INSTRUMENTS 


54ACT11651, 
74ACT11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


Inputs 
are TTL-Voltage 
Compatible 


Bus Transceivers/Registers 


Independent 
Registers 
and Enables for A 
and B Buses 


Multiplexed 
Real-Time 
and Stored 
Data 


Inverting 
Data Paths 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc 
and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) 1-Jlm Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


54ACT11651 
... 
JT PACKAGE 


74ACT11651 
... 
ow OR NT PACKAGE 


(TOP VIEW) 


GAB 


A1 


A2 


A3 


A4 
GND 
GND 
GND 
GND 


AS 


A6 


A7 


A8 


GBA 


1 U 28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


CAB 
SAB 


B1 


B2 


B3 


B4 
Vcc 
Vcc 
BS 


B6 


B7 


B8 
CBA 
SBA 


• 
Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 


and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


description 


These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. 
The circuitry used for select 
control eliminates the typical decoding glitch that 
occurs 
in a 
multiplexer 
during 
the 
transition 
between stored and real-time data. 


A low input level selects real-time data and a high selects stored data. Figure 1 illustrates the four fundamental 
bus-management 
functions that can be performed with the octal bus transceivers and registers. Data on the A 
or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the appropriate clock pins 
(CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are in the real-time transfer 
mode, it is also possible to store data without using the internal D-type flip-flops by simultaneously enabling GAB 
and GBA. In this configuration, each output reinforces its input. Thus, when all other data sources to the two 
sets of bus lines are at high impedance, each set of bus lines remains at its last state. 


The 54ACT11651 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
74ACT11651 is characterized for operation from - 40°C to 85°C. 
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(TOP VIEW) 
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B1 
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24 
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CBA 
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GAB 
G:BA 
CAB 
CBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 


REAL-TIME 
TRANSFER 
BUS B TO BUS A 


GAB 
G:BA 
CAB 
CBA 
SAB 
SBA 


H 
H 
X 
X 
L 
X 


REAL-TIME 
TRANSFER 
BUS A TO BUS 
B 


G:BA 
CAB 


H 


X 
X 
X 


H 
X 


STORAGE 
FROM 
A AND/OR 
B 


GAB 
G:BA 
CAB 
CBA 
SAB 
SBA 


H 
L 
H or L 
H or L 
H 
H 
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INPUTS 
DATA 
I/O 
OPERATION 
OR FUNCTION 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
A1 THRUAB 
B1 THRU 
B8 


L 
H 
H or L 
H or L 
X 
X 
Input 
Input 
Isolation 


L 
H 
! 
! 
X 
X 
Input 
Input 
Store A and B Data 


X 
H 
! 
H or L 
X 
X 
Input 
U nspecifiedt 
Store A, Hold 
B 


H 
H 
! 
! 
X* 
X 
Input 
Output 
Store 
A in both registers 


L 
X 
H or L 
! 
X 
X 
U nspecifiedt 
Input 
Hold A, Store 
B 


L 
L 
! 
! 
X 
X* 
Output 
Input 
Store 
B in both registers 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-TIme 
B data to A Bus 


L 
L 
X 
H or L 
X 
H 
Output 
Input 
Stored B Data to A Bus 


H 
H 
X 
X 
L 
X 
Input 
Output 
Real-TIme 
A Data to B Bus 


H 
H 
H orL 
X 
H 
X 
Input 
Output 
Stored A Data to B Bus 


H 
L 
H or L 
H or L 
H 
H 
Output 
Output 
Stored A Data to B Bus and 


Stored B Data to A Bus 


t The data output 
functions 
may be enabied 
or disabled 
by various 
signals 
at the GAB or "GBA inputs. 
Data input functions 
are always 
enabled, 
i.e., data at the bus pins will be stored 
on every 
low-to-high 
transition 
on the ciock 
inputs. 
* Select 
control 
= L: clocks 
can occur 
simultaneously. 
Select 
control 
= H: clocks 
must be staggered 
in order to load both registers. 


GBA 14 
1 
GAB 
16 
CBA 
15 
SBA 
28 
CAB 
27 
SAB 


§ This symbol 
is in accordance 
w~h ANSI/IEEE 
Std 91-1984 
and lEe 
Publication 
617-12. 


Pin numbers 
shown 
are for OW, JT, and NT packages. 


TEXAS ." 
INSTRUMENTS 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 


3 
~ 
A24 
24B2 
A3~ 
pB3 
A4~ 
7 CHANNELSIDENTICAL 
B4 
A5~ 
TO CHANNEL1 ABOVE 
~ 
B5 


A6~ 
~B6 
A7~ 
--.1!!- 
B7 


A8~ 
~B8 


Pin numbers 
shown 
are for DW, JT. or NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
- 0.5 Vto 7 V 
Input voltage range, VI (see Note 1) ..........................•............... 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Va (see Note 1) 
- 0.5 V to Vcc 
+ 0.5 V 


Input clamp current, 
11K (VI < 0 or VI > Vccl 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 20 mA 
Output clamp current, 
10K (VA < 0 or Va > Vccl 
± 50 mA 
Continuous output current, 
10 (VA = 0 to Vccl 
± 50 mA 
Continuous current through VCC or GND pins 
± 200 mA 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings' 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the Input and ou1put current 
ratings 
are observed. 
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54ACT11651, 74ACT11651 
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SN54ACT11651 
SN74ACT11651 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
...«,"'U.8 
0.8 
V 


VI 
Input voltage 
0 
h«; 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
-~ '( 
VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
~vv 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
hO 
24 
24 
mA 


M/t1v 
Input transition 
rise or fall rate 
'( 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA = 25·C 
54ACT11651 
74ACT11651 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


10H =- 
50!JA 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


IOH=-24mA 
4.5V 
3.94 
3.7 
3.8 


VOH 
V 
5.5V 
4.94 
4.7 
4.8 


10H =- 
50 mAt 
5.5V 
3.85 


10H =-75 
mAT 
5.5V 
3.85 


10L = 50!JA 
4.5V 
0.1 
0.1 
0.1 


5.5V 
0.1 
.C~·1 
0.1 


10L =24 
mA 
4.5V 
0.36 
,...<:)':..~'T!J-.5 
0.44 
VOL 
5.5V 
0.36 
Q~«;" 
0.5 
V 
0.44 


10L = 50 mAt 
5.5V 
'( 
1.65 


10L = 75 mAt 
5.5V 
1.65 


102 
I A or B ports§ 
VI = VCC 
or GND 
5.5V 
,,0.5 
,,10 
,,5 
!JA 


II 
I Control 
Inputs 
VI = VCC 
or GND 
5.5 V 
,,0.1 
,,1 
,,1 
!JA 


ICC 
VI = VCC 
or GND, 
10=0 
5.5V 
8 
160 
80 
!JA 


t1ICC* 
VI = VCC 
or GND 
5.5V 
0.9 
1 
1 
mA 


Ci 
I Control 
inputs 
VI = VCC 
or GND 
5V 
4.5 
pF 


Cio 
I A or B ports 
VI = VCC 
or GND 
5V 
10 
pF 


t Not more than one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 


* This is the increase 
In supply 
current 
for each 
input that is at one of the specified 
TIL 
voltage 
levels 
rather than 0 V to VCC' 
§ For I/O ports, the parameter 
102 includes 
the input leakage 
current. 


timing requirements over recommended operating free-air temperature range, Vcc = 5 V ± 0.5 V 
(unless otherwise noted) (see Note 2) 


TA = 25·C 
54ACT11651 
74ACT11651 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fclock 
Clock 
frequency 
0 
90 
o 
,<'.",90 
0 
90 
MHz 


tw 
Pulse 
duration, 
CAB or CBA high or low 
5.5 
5~:'f:' 
5.5 
ns 


tsu 
Setup 
time, A before 
CABt 
or B before 
CBAt 
4.5 
<,i'¢'}fy- 
4.5 
ns 


th 
Hold time, A alter CABt 
or Balter 
CBAt 
2 
'<2 
2 
ns 


PRODUCT 
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Information 
concern, 
products 
In the form,Uve 
or 
dtslgn ph••• ofdtv.lopm.nl 
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Ire design go. Is. Tellll Instrument. 
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dlicontinulth 
••• 
produetlwlihoutnollcl. 
TEXAS -If 
INSTRUMENTS 


54ACT11651, 
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switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
Vcc = 5 V ± 0.5 V (unless 
otherwise 
noted) 
(see Note 2) 


FROM 
TO 
TA = 25'C 
54ACT11651 
74ACT11651 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fmax 
90 
90 
90 
MHz 


tpLH 
AorB 
BorA 
2.6 
5.6 
8.9 
2.6 
10.7 
2.6 
9.9 
ns 
tPHL 
4.7 
7.7 
10.7 
4.7 
12.8 
4.7 
11.9 


tpLH 
AorB 
5.5 
8.4 
11.2 
5.5 
13.8 
5.5 
12.7 
CBA or CAB 
ns 
tpHL 
6.3 
9.5 
12.7 
6.3 
15.3 
6.3 
14.1 


tpLH 
SBAorSABT 
4.8 
7.6 
10.4 
4.8 
12.9 
4.8 
11.8 
AorB 
4.1 
r~.3 
ns 
tPHL 
with A or B high 
4.1 
7.7 
11.2 
4.1 
12.4 


tpLH 
SBAorSABT 
3 
6.2 
9.3 
~~,,~.3 
3 
10.4 


tpHL 
with A or Blow 
Aor B 
5.6 
8.7 
11.7 
",4ft.'ft<}' 14.1 
5.6 
ns 
13 


tPZH 
GBA 
4 
7.4 
10.7 
~R 
12.9 
4 
11.9 
A 
4.3 
ns 
tpZL 
8.2 
11.9 
4.3 
14.5 
4.3 
13.3 


tpHZ 
GBA 
5.9 
7.7 
9.5 
5.9 
10.4 
5.9 
10 
A 
ns 
tpLZ 
5.1 
6.9 
8.7 
5.1 
9.6 
5.1 
9.2 


tPZH 
GAB 
B 
5.9 
9 
12.1 
5.9 
15.1 
5.9 
13.7 
ns 
tpZL 
6.4 
9.8 
13.2 
6.4 
16.3 
6.4 
14.9 


tpHZ 
GAB 
4.7 
7.1 
9.5 
4.7 
10.7 
4.7 
10 
B 
ns 
tpLZ 
3.8 
6.1 
8.4 
3.8 
9.1 
3.8 
8.8 
t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


operating 
Characteristics, 
VCC = 5 V, TA = 25°C 
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54AC11652 
••• 
JT PACKAGE 
74AC11652 
••• 
OW OR NT PACKAGE 


(TOP VIEW) 


Bus Transceivers/Registers 


Independent 
Registers 
and Enables for A 
and B Buses 


Multiplexed 
Reai-Tlme 
and Stored 
Data 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
VCC and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'" (Enhanced-Performance 
Implanted 


CMOS) 1-~m Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
DIPs 


description 


GAB 
A1 
A2 


A3 
A4 
GND 
GND 
GND 
GND 
A5 


A6 
A7 


A8 


GBA 


1 U28 
2 
27 
3 
26 
4 
25 
5 
24 
6 
23 
7 
22 
8 
21 
9 
20 
10 
19 
11 
18 
12 
17 
13 
16 
14 
15 


CAB 
SAB 
B1 


B2 


B3 


B4 
VCC 
VCC 
B5 
B6 


B7 


B8 
CBA 
SBA 


These devices consist of bus transceiver circuits, 
Ootypeflip-flops, and control circuitry arranged for 
multiplexed tran~mission of data directly from the 
data bus or from the internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. 
The circuitry used for select 
control will eliminate the typical decoding glitch 
that occurs in a multiplexer during the'transition 
between stored and real-time data. A low input 
level selects real-time data, and a high selects 
stored 
data. 
Figure 1 
illustrates 
the 
four 
fundamental bus-management 
functions that can 
be performed with the octal bus transceivers and 
registers. 


Data on the A or B data bus, or both, can be stored in the internal 0 flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are 
in the real-time transfer mode, it is also possible to store data without using the internal Ootype flip-flops by 
simultaneously 
enabling GAB and GBA. In this configuration, 
each output reinforces its input. Thus, when all 
other data sources to the two sets of bus lines a,reat high impedance, each set of bus lines will remain at its last 
state. 


54AC11652 
... 
FK PACKAGE 


(TOP VIEW) 
UU 
NMoq 
UUL!)c,o 
lXllXllXl»lXllXl 


4 
3 
2 
1 282726 
5 
25 
6 
24 
7 
23 
8 
22 
9 
21 
10 
20 
11 
19 
12131415161718 


The 54AC11652 is characterized for operation over the full military temperature range of - 55°C to 125°C.The 
74AC11652 is characterized for operation from - 40°C to 85°C. 
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GAB 
G"BA 
CAB 
CBA 
SAB 
SBA 
GAB 
aBA 
CAB 
CBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 
H 
H 
X 
X 
L 
X 


REAL-TIME 
TRANSFER 
REAL-TIME 
TRANSFER 


BUS 
BTO 
BUSA 
BUSATO 
BUS 
B 


~..-I 


GAB 
aBA 
CAB 
CBA 
SAB 
SBA 
X 
H 
f 
X 
X 
X 


L 
X 
X 
I 
X 
X 


L 
H 
I 
t 
X 
X 


STORAGE 
FROM 
AANDIOR 
BI 


~~ 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
H 
L 
HorLHorL 
H 
H 
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INPUTS 
DATAI/Ot 
OPERATION 
OR FUNCTION 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
A1 THRU 
A8 
B1 THRU 
B8 


L 
H 
H or L 
H or L 
X 
X 
Isolation 


L 
H 
f 
f 
X 
X 


Input 
Input 
Store A and 
B Data 


X 
H 
f 
H or L 
X 
X 
Input 
Unspecifiedt 
Store 
A, Hold 
B 


H 
H 
f 
f 
xt 
X 
Input 
Output 
Store A in both 
registers 


L 
X 
H or L 
f 
X 
X 
Unspecifiedt 
Input 
Hold A, Store 
B 


L 
L 
f 
f 
X 
xt 
Output 
Input 
Store 
[) in both 
registers 


L 
L 
X 
X 
X 
L 
Output 
Rea'-Tirr,e 
B Data to A Bus 


L 
L 
X 
H or L 
X 
H 


Input 
Stored 
B Data to A Bus 


H 
H 
X 
X 
L 
X 
Reel-Time 
A Data to B Bus 


H 
H 
H or L 
X 
H 
X 


Input 
Output 
Stored 
B Data to B Bus 


H 
Output 
Stored 
A Data to B Bus and 
L 
HorL 
H or L 
H 
H 
Output 
Stored 
B Data to A Bus 
t The data output 
functions 
may be enabled 
or disabled 
by various 
signals 
at the GAB or GBA 
inputs. 
Data input 
functions 
are alwavs 
enabled, 
i.e., data at the bus pins will be stored 
on every 
low-to-high 
transition 
on the clock 
inputs, 
t Select 
control 
= L: clocks 
can occur 
simultaneously. 


Select 
control = H: clocks 
must 
be staggered 
in order to load both registers. 


logic symbol§ 


G8A 
(14) 
EN1 
(8A) 


GA8 
(1) 
EN2 
IA8) 


C8A 
(16) 
C4 


S8A 
(151 
G5 
(28) 
C6 
CA8 


SA8 
(271 
G7 


(21 


(26) 
5 
40 
81 
A1 
7 
1 


'7 


"1~\7 


(31 
(251 
A2 
82 
A1 


(4) 
(24) 


A3 
B3 


(5) 
(23) 


A4 
84 


(101 
(20) 
A5 
85 


(111 
(19) 
A6 
86 


(12) 
(18) 
A7 
87 


(13) 
(17) 


A8 
88 


l 
II 
I 
I 
I 
1261 
81 


§ This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


Pin numbers 
shown 
are for DW, JT, and NT packages, 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) 
, . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to VCC+0.5 
V 
Output voltage range, Va (see Note 1) . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 
-0.5 
V to VCC+0.5 
V 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 
±20 mA 
Output clamp current, 10K (VA < 0 or Va > VCC) 
.......•........................ 
±50 mA 
Continuous 
output current, 10 (VA = 0 to VCC) 
: . . . . . . . . . . . . . . . . .. 
:t50 mA 
Continuous 
current through VCC or GND pins. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
:t200 mA 
Storage temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-65·C 
to 150·C 


t 
Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 


and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 


not implied. 
Exposure 
to absolute·maximum·rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input 
and output 
voltage 
ratings 
may be exceeded 
provided 
the input 
and output 
current 
ratings 
are observed. 


54AC1111S2 
74AC111152 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC 
- 
3V 
2.1 
2.1 


VIH 
High-level 
input 
voltage 
VCC 
- 
4.5 V 
3.15 
3.15 
V 


VCC = 5.5 V 
3.85 
3.85 


VCC 
- 
3v 
0.9 
0.9 


VIL 
Low-level 
input 
voltage 
VCC 
- 
4.5V 
1.35 
1.35 
V 


VCC 
- 
5.5V 
, 
1.65 
1.65 


VI 
Input 
voltage 
0 
!!.f 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
!J.J 
VCC 
0 
VCC 
V 


VCC = 3V 
<l, 
-4 
-4 


IOH 
High-level 
output 
current 
VCC 
- 
4.5V 
(J' 
-24 
-24 
mA 


VCC 
- 
5.5 V 
~ 
-24 
-24 


VCC 
- 
3V 
o~ 
12 
12 


IOL 
Low-level 
output 
current 
VCC = 4.5 V 
24 
24 
mA 


VCC 
- 
5.5 V 
24 
24 


tJ.VtJ.v 
Input 
transition 
rise or fall rate 
Control 
pins 
0 
5 
0 
5 
neN 
Data 
0 
10 
0 
10 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


rnR~~Uf~~:t~~:E: 
~n::{g~8~i;:=s:o:feJ;:er::~~~\~ 


Characteristic data anti other specifications are design 
goals. 
TIXIS Instruments 
rlServlS 
the right to change 
or discontinue these products without notice. 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA = 2S'C 
S4AC116S2 
74AC116S2 
PARAMETER 
TEST 
CONDITIONS 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


3V 
2.9 
2,9 
2,9 


10H = -5OI1A 
4.5 V 
4.4 
4.4 
4.4 


5,5 V 
5.4 
5.4 
5.4 


10H = -4 
mA 
3V 
2,58 
2.4 
2.48 


VOH 
4.5 V 
3.94 
3,7 
3.8 
V 


10H = -24 
mA 
5.5 V 
4,94 
4,7 
4,8 


10H = -50 
mAt 
5.5 V 
3,85 


10H = -75 
mAt 
5.5 V 
3.85 


3V 
0,1 
0,1 
0,1 


10L = 50 j1A 
4.5 V 
0.1 
0.1 
0.1 


5,5 V 
0.1 
.~ 
0.1 
0.1 


IOL-12mA 
3V 
0.36 
~ 
0.5 
0.44 
VOL 
4.5 V 
0,36 
!ft 
0.5 
0.44 
V 


10L = 24 mA 
5.5 V 
0.36 
0.5 
0.44 
;.., 


10L = 50 mAt 
5.5 V 
5 
1.65 


10L = 75 mAt 
5.5 V 
25 
1,65 


10Z* 
IA or B ports 
Vo = VCC or GND 
5.5 V 
:to,5 
4,' 
:t10 
:t5 
j1A 


II 
I Control 
pins 
VI = VCC 
or GND 
5.5 V 
:to.1 
:t1 
:t1 
j1A 


ICC 
VI - 
VCC or GND, 
5.5 V 
8 
160 
80 
j1A 
10 = 0 


Ci 
I Control 
pins 
VI = VCC or GND 
5V 
4.5 
pF 


Cio 
IAorBports 
Vo = VCC or GND 
5V 
12 
pF 


t Not more than one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 
* For I/O ports, 
the parameter 
10Z includes 
the input leakage 
current. 


timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V:t 0.3 V (unless otherwise noted) (see Note 2) 


PARAMETER 
TA = 2S'C 
S4AC116S2 
74AC116S2 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock 
frequency 
0 
65 
0 r" 65 
0 
65 
MHz 


tw 
Pulse 
duration, 
CAB or CBA high or low 
7.7 
7.'!;)0~~ 
7.7 
ns 


tsu 
Setup 
time, 
A before 
CABt 
or B before 
CBAt 
6 
~,<,~..;,,' 
6 
ns 


th 
Hold time, 
A after CABt 
or B after CBAt 
1 
1 
1 
ns 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


TA = 25'C 
54AC11652 
74AC11652 
PARAMETER 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock 
frequency 
0 
105 
0 
.1.05 
1 
105 
MHz 


tw 
Pulse 
duration, 
CAB or CBA high 
or low 
4.8 
4.8 ~..::>"••• 
4.8 
ns 


Isu 
Setup 
time, 
A before 
CABt 
or B before 
CBAt 
4.5 
'1.f5:,:;.'V 
4.5 
ns 


Ih 
Hold time, 
A after CABt 
or B after CBA t 
1 
R" 
1 
ns 
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switching characteristics 
over recommended operating free-air temperature range, 


Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


r-- 
FROM 


I 


TO 
TA 
- 
25'C 
54ACl1652 
74AC11652 


PARAMETER 
I 
UNIT 


i 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
65 
65 
65 
MHz 


tpLH 
2.9 
8.5 
11.1 
2.9 
13.9 
2.9 
12.9 


AorB 
BorA 
ns 
tpHL 
3.9 
10.3 
12.9 
3.9 
14.9 
3.9 
14.2 


tpLH 
4.3 
11.2 
14.3 
4.3 
17.6 
4.3 
16.2 


CBA or CAB 
A or B 
ns 


tpHL 
5.3 
13.1 
16.2 
5.3 
18.7 
5.3 
17.8 


lPLH 
SBA or SABt 
3.4 
9.4 
12 
3.4 
M.7 
3.4 
13.7 


with A or B high 
Aor 
B 
ns 
tpHL 
4.7 
11.5 
14.3 
4.7 
16.5 
4.7 
15.6 


tPLH 
SBA or SABt 
3.9 
10.5 
13.3 
3.9 
16.1 
3.9 
14.9 


with A or Blow 
A or B 
ns 
tpHL 
4.8 
12.1 
16.3 
4.8., 
18.5 
4.8 
17.7 


tpZH 
4.3 
11.1 
14.5 
4.3 
17.8 
4.3 
16.5 
GBA 
A 
ns 


tPZL 
5.2 
14.4 
19.8 
5.2 
23.4 
5.2 
22 


tpHZ 
GBA 
3.7 
6.4 
8.1 
3.7 
8.7 
3.7 
8.5 
A 
ns 
tpLZ 
3.5 
6 
7.8 
3.5 
8.4 
3.5 
8.2 


tpZH 
4.7 
11.6 
15 
4.7 
183 
4.7 
169 
GAB 
B 
ns 
tPZL 
5.6 
14.8 
19.9 
56 
23.4 
5.6 
21.9 


tpHZ 
4 
6.6 
8.2 
4 
8.8 
4 
8.6 
GAB 
B 
ns 
tpLZ 
3.5 
6.1 
7.7 
3.5 
8.2 
3.5 
8 


switching characteristics 
over recommended operating free-air temperature range, 


Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


FROM 
TO 
TA = 25'C 
54AC11652 
74ACl1652 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
105 
105 
105 
MHz 


tpLH 
A or B 
2.4 
5.2 
7.6 
2.4 
9.2 
2.4 
8.6 
BorA 
ns 


tpHL 
3.1 
6 
8.7 
3.1 
10.1 
3.1 
9.6 


tpLH 
CBA or CAB 
3.6 
6.7 
9.5 
3.6 
11.5 
3.6 
10.7 
AorB 
ns 
tpHL 
4.4 
7.8 
10.8 
4.4 
12.8 
4.4 
12 


tpLH 
SBA or SABt 
AorB 
2.9 
5.6 
8.1 
2.9 
9.7 
2.9 
9.1 


with A or B high 
ns 
tpHL 
3.8 
6.9 
9.6 
3.8 
11.4 
3.8 
10.7 


tPLH 
SBA or SABt 
AorB 
3.3 
6.2 
8.8 
3.3 
10.5 
3.3 
9.9 
with A or Blow 
ns 
tpHL 
4 
7.1 
9.9 
4 
11.5 
4 
10.9 


tPZH 


GBA 


3.3 
6.6 
9.6 
3.8 
11.6 
3.3 
10.9 
A 
ns 
tpZL 
4.2 
7.4 
10.9 
4.2 
13 
4.2 
12.2 


tpHZ 
GBA 


3.6 
5.5 
7.2 
3.6 
7.8 
3.6 
7.6 


A 
ns 


tpLZ 
3.3 
5 
6.7 
33 
7.2 
3.3 
7.1 


tPZH 
GAB 
4.1 
7.2 
10.1 
4.1 
12.2 
4.1 
11.3 
B 
ns 
tpZL 
4.6 
7.9 
11.1 
4.6 
13.2 
4.6 
12.3 


tPHZ 
GAB 
3.9 
5.6 
7.3 
3.9 
7.8 
3.9 
7.6 
B 
ns 


tpLZ 
3.4 
5.2 
6.8 
3.4 
7.4 
3.4 
7.2 


t These 
parameters 
are measured 
with the internal 
output 
state of the storage 
register 
opposite 
to that of the bus input. 


NOTE 2: 
Load circuits 
and voltage 
waveforms 
are shown 
in Section 
1. 


operating characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
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Bus Transceivers/Registers 


Independent 
Registers 
and Enables 
for A 
and B Buses 


Multiplexed 
Real-Time 
and Stored 
Data 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc 
and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'" (Enhanced-Performance 
Implanted 


CMOS) 1-!lm Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
DIPs 


54ACTl1652 
••• 
JT PACKAGE 


74ACTl1652 
.•• ow OR NT PACKAGE 


(TOP VIEW) 


GAB 


A1 
A2 
A3 
A4 
GND 
GND 
GND 
GND 
A5 


A6 
A7 


A8 
GBA 


1 
U28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 
9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


CAB 
SAB 
B1 


B2 


B3 


B4 
VCC 
VCC 
B5 


B6 


B7 


B8 
CBA 
SBA 


54ACT11652 
... 
FK PACKAGE 


(TOP 
VIEW) 


UU 
NC'l<t 
UULtlCO 
a>a>a»>a>a> 
These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. 
The circuitry used for select 
control will eliminate the typical decoding 
glitch 
that occurs in a multiplexer during the transition 
between stored and real-time data. A low input 
level selects real-time data, and a high selects 
stored 
data. 
Figure 1 
illustrates 
the 
four 
fundamental bus-management 
functions that can 
be performed with the octal bus transceivers and 
registers. 


Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are 
in the real-time transfer mode, it is also possible to store data without using the internal D-type flip-flops by 
simultaneously 
enabling GAB and GBA. In this configuration, each output reinforces its input. Thus, when all 
other data sources to the two sets of bus lines are at high impedance, each set of bus lines will remain at its last 
state. 


B1 
SAB 
CAB 
GAB 
A1 
A2 


A3 


4 
3 
2 
1 282726 


5 
25 
6 
24 
7 
23 
8 
22 
9 
21 


10 
20 
11 
19 


12131415161718 


B7 
B8 
CBA 
SBA 
GBA 
AB 
A7 


The 54ACT11652 is characterized for operation over the full military temperature range of - 55°C to 125°C.The 
74ACT11652 is characterized for operation from - 40°C to 85°C. 
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~ 


GAB 
G'BA 
CAB 
CBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 


~ 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
H 
H 
X 
X 
L 
X 


~ 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
X 
H 
I 
X 
X 
X 


L 
X 
X 
I 
X 
X 


L 
HIt 
X 
X 


STORAGE 
FROM 
TRANSFER 
STORED 
DATA 
A AND/OR 
B 
TO A AND/OR 
B 


FIGURE 1. 
BUS TRANSFER DIAGRAM 


~ 


GAB 
<lBA 
CAB 
CBA 
SAB 
SBA 
H 
L 
HorLHorL 
H 
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INPUTS 
DATAI/Ot 
OPERATION 
OR FUNCTION 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
A1 THRUA8 
B1 THRU 
B8 


L 
H 
H or L 
H or L 
X 
X 
Isolation 


L 
H 
t 
t 
X 
X 


Input 
Input 
Store A and B Data 


X 
H 
t 
H or L 
X 
X 
Input 
Unspecifiedt 
Store A, Hold 
B 


H 
H 
t 
t 
xt 
X 
Input 
Output 
Store 
A in both 
registers 


L 
X 
H or L 
t 
X 
X 
Unspecifiedt 
Input 
Hold A, Store 
B 


L 
L 
t 
t 
X 
xt 
Output 
Input 
Store 
B in both 
registers 


L 
L 
X 
X 
X 
L 
Real-Time 
B Data to A Bus 


L 
L 
X 
H or L 
X 
H 
Output 
Input 
Stored 
B Data to A Bus 


H 
H 
X 
X 
L 
X 
Real-Time 
A Data to B Bus 


H 
H 
H or L 
X 
H 
X 


Input 
Output 


Stored 
A Data to B Bus 


H 
H 
H 
Output 
Stored 
A Data to B Bus and 
L 
H or L 
H or L 
Output 


Stored 
B Data to A Bus 


t 
The data output 
functions 
may be enabled 
or disabled 
by various 
signals 
at the GAB or GBA inputs. 
Data input 
functions 
are always 
enabled, 
i.e., data at the bus pins will be stored 
on every 
low-to-high 
transition 
on the clock 
inputs. 


t Select 
control 
= L: clocks 
can occur 
simultaneously. 


Select 
control 
= H: clocks 
must 
be staggered 
in order 
to load both 
registers. 


logic symbol§ 


<lBA 
(14) 
EN11BAI 
(1) 
EN2 IABI 
GAB 
CBA 
(16) 
C4 
SBA 
(15) 
G5 
CAB 
(28) 
C6 
SAB 
(271 
G7 


(2) 
5 
40 
A1 
5 
1 


;;>1[> 


'7 
2\7 
(3) 


A2 


(4) 


A3 


(51 


A4 


(101 
AS 


(11) 


A6 


(121 


A7 


(131 
A8 


(261 
Bl 


(25) 


121 
B2 
Al 


(241 
B3 


(23) 
B4 


(201 
Bs 


(191 
B6 


(181 
B7 


(171 


B8 


§ This symbol 
is in accordance 
w~h ANSI/IEEE 
Std 91-19B4 
and 
lEG Publication 
617-12. 


Pin numbers 
shown 
are for DW, JT, and NT packages. 


II 
I 
I 


11261 
I 
I 
II 
II 
.J 
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absolute 
maximum ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage range, VCC ' 
, 
, 
, 
, . , . . . . . .. 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) 
, , . . . . . . . . . . . . . . . . . . • . . . . .. 
-0.5 
V to VCC+0.5 
V 
Output voltage range, Vo (see Note 1) 
, . . . . . . . . . . . . .. 
-0.5 
V to VCC+0.5 
V 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
, . , 
, 
, 
, . .. 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC) 
, 
, 
,.,.,....... 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to VCC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
±50 mA 
Continuous 
current through VCC or GND pins. 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 
±200 mA 
Storage temperature 
range 
, . . . . . . . . . . . . . .. 
-65°C 
to 150°C 
t 
Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 


and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 


not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 
1: The input 
and output 
voltage 
ratings 
may be exceeded 
provided 
the input 
and output 
current 
ratings 
are observed. 


54ACTl1652 
74ACT11652 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 
V 


VilH 
High·level 
input 
voltage 
2 
,S 
2 
V 


VIL 
Low-level 
input 
voltage 
~.8 
0.8 
V 


VI 
Input voltage 
o &,-VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
cr-- 
VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
c>! 
24 
24 
mA 


IOL 
Low·level 
output 
current 
§! 
24 
24 
mA 


tJ.t/tJ.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
55 
125 
40 
85 
·c 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA = 2S'C 
S4ACTl16S2 
74ACTl16S2 
PARAMETER 
TEST 
CONDITIONS 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
4.4 
4.4 
4.4 
10H = -so 
I'A 
5.5 V 
5.4 
5.4 
5.4 


4.5 V 
3.94 
3.7 
3.8 
V 


VOH 
10H = -24 
mA 
5.5 V 
4.94 
4.7 
4.8 


10H = -50 
mAt 
5.5V 
3.85 


10H = -75 
mAt 
5.5 v 
3.85 


10L = 50 I'A 
4.5 V 
0.1 
0.1 
0.1 


5.5 V 
0.1 
0.1 
0.1 


10L = 24mA 
4.5V 
0.36 
0.5 
0.44 
VOL 
5.5 V 
0.36 
~ 
0.5 
0.44 
V 


10L = 50 mAt 
5.5 V 


J 
1.65 


10L = 75 mAt 
5.5 V 
< 
1.65 


10Z 
I A or B ports* 
Vo 
- 
VCC or GND 
5.5 V 
±0.5 
±10 
±5 
I'A 


II 
IGABorGBA 
VI = VCC or GND 
5.5 V 
±0.1 
±1 
±1 
I'A 


ICC 
VI = VCC or GND, 
5.5 V 
8 
160 
80 
I'A 
10 = 0 


tl.lcc§ 
One input 
at 3.4 V. 


5.5V 
0.9 
1 
1 
mA 
Other 
inputs 
at GND or VCC 


Ci 
I GAB orGBA 
VI = VCC or GND 
5V 
4.5 
pF 


Co 
IAorBports 
Vo 
- 
VCC or GND 
5V 
12 
pF 
t Not more than one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 


:j: For I/O ports, 
the parameter 
10Z includes 
the input leakage 
current. 


§ This is the increase 
in supply 
current 
for each 
input that is at one of the specified 
TIL 
voltage 
levels 
rather than 0 V or VCC. 


TA 
- 
2S'C 
S4ACT116S2 
74ACT116S2 
PARAMETER 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock 
frequency 
0 
105 
o 
,o'105 
0 
105 
MHz 


tw 
Pulse 
duration, 
CAB or CBA high or low 
4.8 
1(~ 


..•. 
4.8 
ns 


tsu 
Setup 
time, 
A before 
CLKt 
or B before 
CBAt 
4 
" 
,~!<o 
4 
ns 


th 
Hold 
time, 
A after CABt 
or B after CBAt 
2.5 
2.5 
2.5 
ns 
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FROM 
TO 
TA 
- 
2S"C 
S4ACT116S2 
74ACT116S2 
PARAMETER 
UNIT 


(INPUn 
(OUTPUn 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


'max 
105 
105 
105 
MHz 


tPLH 
3.8 
7 
9.9 
3.8 
11.9 
3.8 
11.1 
AorB 
BorA 
ns 
tpHL 
3.4 
6.7 
10.7 
3.4 
12.2 
3.4 
11.6 


tpLH 
5.4 
8.4 
11.8 
S.4 
14.1 
5.4 
13.1 
CBA or CAB 
AorB 
ns 
tpHL 
6.1 
9.4 
13.1 
6.1 
15.3 
6.1 
14.4 


tpLH 
SBAor SABt 
2.8 
6.2 
10.1 
2.8 
1h8 
2.8 
11 
AorB 
ns 
tpHL 
with A or B high 
5.5 
8.7 
12.1 
5.5 
14.1 
5.5 
13.3 


tpLH 
SBAor SABt 
AorB 
4.9 
7.8 
11 
4.9 
0,3.2 
4.9 
12.2 
w~hAor 
Blow 
ns 


tpHL 
3.9 
7.5 
11.6 
3.9 '" 13.3 
3.9 
12.6 


tPZH 
GBA 
3.3 
7.2 
11.4 
3.3 
13.5 
3.3 
12.6 
A 
4'] 
ns 
tpZL 
4.1 
7.8 
12.6 
14.7 
4.1 
13.8 


tpHZ 
GBA 


5.2 
7.2 
9.3 
5.2 
10.4 
5.2 
9.9 
A 
ns 


tpLZ 
4.8 
6.7 
8.6 
4.8 
9.7 
4.8 
9.3 


tPZH 
GAB 
5.1 
9.1 
13.4 
5.1 
16.7 
5.1 
15.2 
B 
ns 


tpZL 
5.8 
9.7 
14.2 
5.8 
17.6 
5.8 
16.1 


tpHZ 
GAB 
B 


3.4 
6.8 
9.7 
3.4 
10.8 
3.4 
10.3 
ns 


tpLZ 
3.1 
6 
8.8 
3.1 
9.7 
3.1 
9.3 


t These parameters are measured with the internal output state of the storage register oppos~e to that of the bus input. 
NOTE 2: Load circuits and vo~age waveforms are shown in Section 1. 


operating characteristics, VCC = 5 V, TA = 25°C 


PARAMETER 


rnR~~eufo~:~t~~:E: 
t~:i~~·~::s~o:feJ;:8r~:~~~;~ 


Characteristic 
data and other specifications 
are design 


goals. Texas Instruments 
reserves the right to change 
or discontinue 
these 
products 
without 
notice. 
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TEXAS 
• 
INSTRUMENTS 


High-Speed Bus Transceivers 
With Parity 
Generator/Checker 


Parlty-Error-Flag 
Open-Drain Output 


Register for Storage of the Parity-Error 
Flag 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin VCC and GND Configurations 
Minimize High-Speed Switching 
Noise 


EPIC'· (Enhanced-Performance 
Implanted 


CMOS) l-f!m Process 


50D-mA Typical Latch-Up Immunity 
at 


125°C 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


description 


The' AC11833 is an 8-bit to 9-bit parity transceiver 
designed 
for two-way 
communication 
between 
data buses. When data is transmitted from the A 
bus to the B bus, a parity bit is generated. 
When 
data is transmitted from the B bus to the A bus with 
its corresponding 
parity bit, the ERR output will 
indicate whether or not an error in the B data has 
occurred. The output enable inputs OEAand OEB 
can be used to disable the device so thatthe buses 
are effectively isolated. 


A 
9-bit 
parity 
generator/checker 
generates 
a 
parity-odd 
output 
(PARITY) and monitors 
the 
parity of the I/O ports with an open-drain 
parity 
error flag (ERR). ERR is clocked into the register 
on the rising edge of the CLK input. The error flag 
register is cleared with a low pulse on the CLR 
input. When both OEA and OEB are low, data is 
transferred 
from the A bus to the B bus and 


inverted parity is generated. 
Inverted parity is a 
forced error condition that gives the designer more 
system diagnostic capability. 


The 54AC 11833 is characterized 
for operation 
over the full military temperature range of - 55°C 
to 125°C. 
The 74AC11833 
is characterized 
for 
operation from - 40°C to 85°C. 


54AC11833,74AC11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


54AC11833 
•.• 
JT PACKAGE 


74AC11833 
••• ow OR NT PACKAGE 


(TOP VIEW) 


1 U 28 


2 
27 


3 
26 
4 
25 
5 
24 
6 
23 
7 
22 
8 
21 
9 
20 
10 
19 


11 
18 
12 
17 
13 
16 
14 
15 


PARllY 


At 


A2 


A3 
A4 
GND 
GND 
GND 
GND 


A5 


A6 


A7 


A8 
ERR 


54AC11833 
... 
FK PACKAGE 


(TOP VIEW) 


Bt 
OEB 
OEA 
PARllY 


At 
A2 


A3 
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OEA 
OEB 
Bt 


B2 


B3 


B4 
Vcc 
Vcc 
B5 


B6 


B7 


B8 
ClR 
ClK 


B7 


B8 
ClR 
ClK 
ERR 


A8 
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54AC11833,74AC11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


INPUTS 
OUTPUT 
AND 
I/O 


OEB 
OEA 
CLR 
AI 
Bit 
ERR 


FUNCTION 
CLK 
rof 
H's 
rof 
H's 
A 
B 
PARITY 


L 
H 
X 
X 
Odd 
NA 
NA 
A 
L 
NA 
A data to B bus and 


Even 
H 
Generate 
Parity 


H 
L 
H 
t 
NA 
Odd 
B 
NA 
NA 
H 
B Data to A Bus and 
Even 
L 
Check 
Parity 


X 
X 
L 
X 
X 
X 
X 
NA 
NA 
H 
Clear 
Error 
Flaa Reaister 


H 
Not 
X 
NC 


L 
Not 
X 
H 
Isolation; 
H 
H 
H 
t 
Odd 
X 
Z 
Z 
Z 
H 
H 
t 
Even 
L 


L 
L 
X 
X 
Odd 
NA 
NA 
A 
H 
NA 
A Data to B Bus and 


Even 
L 
Generate 
Inverted 
Parity 


NA = Not applicable, 
NC = No change, 
X = Don't 
care 
t Summation 
of high-level 
inputs 
includes 
PARITY 
along 
with Bi inputs. 


; In this mode, 
the ERR output, 
when 
clocked, 
shows 
inverted 
parity 
of the A bus. 


8x <l 


\1 


EN 
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54AC11833,74AC11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


INPUTS 
INTERNAL 
OUTPUT 
OUTPUT 
TO DEVICE 
PRE-STATE 
FUNCTION 


ClR 
ClK 
POINT·P" 
ERRn-1 
ERR 


H 
t 
H 
H 
H 


H 
t 
X 
L 
L 
Sample 


H 
t 
L 
X 
L 


L 
X 
X 
X 
H 
Clear 


error-flag waveforms 


OEB ---------------------- 
_ 


BI + PARITY 
I 
I 
---- 
I 
------ 
:-- 
tsu -+i 
I+- th 


I 
-.: 
tsu 


ClK 
••.•.•n 
i 


~twl+- 
~tw~ 


! 
U.... 
--------- 


tpHl -.: 
~ 
1j.- tplH 
••.......•..•.•.•....•.•.••.• 
l 


ERR--I_I 
_ 
...•. _•.••.•.•. 
_•..•.•. 
: 


n_········_··········: 
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54AC11833,74AC11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Input clamp current, 11K(VI < 0 or VI> Vccl 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND pins 
_ 
±225 mA 
Storage temperature 
range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54ACl1833 
74ACl1833 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC 
= 3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC=4.5V 
3.15 
3.15 
V 


VCC=5.5V 
3.85 
3.85 


VCC=3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
VCC=4.5V 
1.35 
1.35 
V 


VCC=5.5V 
1.65 
1.65 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


VCC=3V 
-4 
-4 


IOH 
High-level 
output 
current 
VCC=4.5V 
-24 
-24 
mA 


VCC=5.5V 
-24 
-24 


VCC 
= 3 V 
12 
12 


IOL 
Low-level 
output 
current 
VCC=4.5V 
24 
24 
mA 


VCC=5.5V 
24 
24 


t:.Vt:.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 
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54AC11833,74AC11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


electrical 
characteristics 
over 
recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


TA = 25'C 
54AC11833 
74AC11833 
PARAMETER 
TEST 
CONDITIONS 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


10H 
ERR 
VA 
=VCC 
5.5 V 
0.5 
10 
5 
!!A 


3V 
2.9 
2.9 
2.9 


10H =- 
50 !!A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


All outputs 
except 
IOH=-4mA 
3V 
2.58 
2.4 
2.48 


VOH 
ERR 


V 
4.5V 
3.94 
3.7 
3.8 
10H =- 
24 mA 


5.5V 
4.94 
4.7 
4.8 


10H =- 
50 mAt 
5.5V 
3.85 


IOH=-75mAt 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


10l 
= 50 !!A 
4.5V 
0.1 
0.1 
0.1 


5.5 V 
0.1 
0.1 
0.1 


IOl=12mA 
3V 
0.36 
0.5 
0.44 
Val 
V 
4.5V 
0.36 
0.5 
0.44 
10l 
= 24 mA 
5.5V 
0.36 
0.5 
0.44 


10l= 
50 mAt 
5.5V 
1.65 


tal 
= 75 mAt 
5.5V 
1.65 


10Z 
Aor 
B ports, 


Va 
= VCC 
or GND 
5.5V 
%0.5 
%10 
%5 
!!A 
PARITY 


OEA, 
OEB, 
ClK, 


II 
and ClR 
VI = VCC 
or GND 
5.5V 
%0.1 
% 1 
% 1 
!!A 


ICC 
VI = VCC 
or GND, 
10 = 0 
5.5V 
8 
160 
80 
!!A 


OEA, 
OEB, 
ClK, 
C, 
and ClR 
VI = VCC 
or GND 
5V 
4.5 
pF 


C/o 
A or B ports, 


Va 
= VCC 
or GND 
5V 
12 
pF 
PARITY 


timing requirements over recommended operating free-air temperature range, 
VCC= 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


TA = 25'C 
54AC11833 
74AC11833 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


ClK 
high 
5 
5 
5 


tw 
Pulse 
duration 
ClKlow 
5 
5 
5 
ns 


ClR 
low 
5 
5 
5 


Setup time 
before 
ClK! 


Bi and PARITY 
14 
14 
14 


tsu 
ClR 
inactive 
2 
2 
2 
ns 


th 
Hold time after ClK 
!, Bi and PARITY 
0 
0 
0 
ns 


TEXAS .., 
INSlRUMENlS 


54AC11833,74AC11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


timing 
requirements 
over recommended 
operating 
free-air temperature 
range, 


Vcc = 5 V ± 0.5 V (unless otherwise 
noted) (see Note 2) 


TA = 25'C 
54AC11833 
74AC11833 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


ClKhigh 
5 
5 
5 


tw 
Pulse duration 
ClKlow 
5 
5 
5 
ns 


ClRlow 
5 
5 
5 


Bi and PARITY 
14 
14 
14 


tsu 
Setup time before ClK t 
ClR inactive 
2 
2 
2 
ns 


th 
Hold time after ClK t, Bi and PARITY 
a 
a 
a 
ns 


operating 
Characteristics, 
Vcc = 5 V, TA = 25°C 


PARAMETER 
TYP 
UNIT 


87 


60 
pF 


28 


8 
pF 


Ato B 


BtoA 


Ato B 


BtoA 
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54ACT11833,74ACT11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


Inputs are TTL-Voltage Compatible 


High-Speed Bus Transceivers 
With Parity 
Generator/Checker 


Parity-Error-Flag 
Open-Drain Output 


Register for Storage of the Parity-Error 
Flag 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching 
Noise 


EPIC'· (Enhanced-Performance 
Implanted 


CMOS) 1-~m Process 


500-mA Typical Latch-Up Immunity 
at 


125°C 


54ACT11833 
... 
JT PACKAGE 


74ACT11833 
..• ow OR NT PACKAGE 


(TOP VIEW) 


PARITY 
1 U 
28 
OEA 
A1 
2 
27 
OE6 
A2 
3 
26 
61 


A3 
4 
25 
62 


A4 
5 
24 
63 


GND 
6 
23 
64 


GND 
7 
22 
Vcc 


GND 
8 
21 
Vcc 
GND 
9 
20 
65 


A5 
10 
19 
66 
A6 
11 
18 
67 
A7 
12 
17 
68 
A8 
13 
16 
ClR 
ERR 
14 
15 
ClK 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


description 


The 
'ACT11833 
is 
an 
8-bit 
to 
9-bit 
parity 
transceiver designed for two-way communication 
between data buses. 
When data is transmitted 
from 
the A bus to the 
B bus, a parity 
bit is 
generated. 
When data is transmitted from the B 
bus to the A bus with its corresponding 
parity bit, 
the ERR output will indicate whether or notan error 
in the B data has occurred. 
The output enable 
inputs OEA and OEB can be used to disable the 
device so that the buses are effectively isolated. 


A 9-bit 
parity 
generator/checker 
generates 
a 
parity-odd 
output 
(PARITY) and monitors 
the 
parity of the I/O ports with an open-drain 
parity 
error flag (ERR). 
ERR is clocked into the register on the rising edge of the ClK 
input. The error flag register 
is cleared with a low pulse on the ClR 
input. When both OEA and OEB are low, data is transferred from the 
A bus to the B bus and inverted parity is generated. 
Inverted parity is a forced error condition that gives the 
designer more system diagnostic capability. 


61 
OE6 
OEA 
PARITY 


A1 


A2 


A3 


4321282726 
5 
25 
6 
24 
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8 
22 


9 
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20 
11 
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67 
68 
ClR 
ClK 
ERR 


A8 


A7 


The 54ACT11833 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74ACT11833 is characterized for operation from - 40°C to 85°C. 
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54ACT11833,74ACT11833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 


INPUTS 
OUTPUT 
AND 
I/O 


OEB 
OEA 
ClR 
AI 
Bit 
ERR 
FUNCTION 
ClK 
1:01 H's 
1:01 H's 
A 
B 
PARITY 


l 
H 
X 
X 
Odd 
NA 
NA 
A 
l 
NA 
A data to B bus and 
Even 
H 
Generate 
Parity 


H 
l 
H 
! 
NA 
Odd 
B 
NA 
NA 
H 
B Data to A Bus and 


Even 
l 
Check 
Parity 


X 
X 
L 
X 
X 
X 
X 
NA 
NA 
H 
Clear 
Error 
Flag Register 


H 
No! 
X 
NC 


L 
No! 
X 
H 
Isolationt 
H 
H 
H 
t 
Odd 
X 
Z 
Z 
Z 
H 
H 
t 
Even 
L 


L 
L 
X 
X 
Odd 
NA 
NA 
A 
H 
NA 
A Data to B Bus and 


Even 
L 
Generate 
Inverted 
Parity 


NA = Not applicable, 
NC = No change, 
X = Don't 
care 
t Summation 
01 high-level 
inputs 
includes 
PARITY 
along 
with Bi inputs. 


t In this mode, 
the ERR output, 
when 
clocked, 
shows 
inverted 
parity 
01 the A bus. 
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V 


EN 


ClK 


ClR 


ERR 


OPEN 
DRAIN 
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54ACT11833,74ACT11833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 


INPUTS 
INTERNAL 
OUTPUT 
OUTPUT 
TO DEVICE 
PRE-STATE 
FUNCTION 


ClR 
ClK 
POINT"P" 
ERR n-1 
ERR 


H 
t 
H 
H 
H 


H 
t 
X 
l 
L 
Sample 


H 
t 
L 
X 
L 


L 
X 
X 
X 
H 
Clear 


error.flag 
waveforms 


OEB -------------------------- 


BI + PARITY 
I 
I 
-I- 
i+" lau ~ 
I+- Ih 
I 
-.: 
Isu 


ClK 
n 
! 


~Iwl+- 
11w~ 


! 
U....---------- 


IpHl -+l ~ 
-.j j.- tPlH 
•.•.•.•.•.•.•.•.•.••••••.•.•• 
l 


ERR--------1 
1 
_._._,,_,,_,,_,,_,,_,,_,,_,,_,,_. 
: 


I+- 
H 
n_ 
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54ACT11833,74ACT11833 
8·BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) ...............•..............•........... 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Va (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vcc) 
±20 mA 
Output clamp current, 10K (VA < 0 or Va> 
Vcc) 
....................•...............•....... 
±50 mA 
Continuous output current, 10 (VA = 0 to VCc) 
±50 mA 
Continuous current through VCC or GND pins 
±225 mA 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54ACT11833 
74ACT11833 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
-24 
-24 
mA 


IOL 
Low·level 
output 
current 
24 
24 
mA 


/;t//;v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free·air 
temperature 
-55 
125 
-40 
85 
·C 


TEXAS ~ 
INSlRUMENlS 


54ACT11833,74ACT11833 
8·BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA = 25°C 
54ACT11833 
74ACT11833 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.5V 
4.4 
4.4 
4.4 
10H =- 
50.,A 
5.5V 
5.4 
5.4 
5.4 


All outputs 
except 
4.5V 
3.94 
3.7 
3.8 
VOH 
ERR 
IOH=-24mA 
5.5V 
4.94 
4.7 
4.8 
V 


10H =- 
50 mAt 
5.5V 
3.85 


10H =-75 
mAt 
5.5 V 
3.85 


4.5 V 
0.1 
0.1 
0.1 
10L = 50.,A 
5.5V 
0.1 
0.1 
0.1 


4.5V 
0.36 
0.5 
0.44 


VOL 
10L= 
24 mA 
5.5V 
0.36 
0.5 
0.44 
V 


10L =50 
mAt 
5.5V 
1.65 


10L= 
75 mAT 
5.5V 
1.65 


OEA, 
OEB, 
CLK, 
II 
and CLR 
VI = VCC 
or GND 
5.5V 
±0.1 
± 1 
± 1 
.,A 


102 
A or B ports, 
Vo 
= VCC 
or GND 
5.5V 
±0.5 
±10 
±5 
.,A 
PARITY* 


ICC 
VI = VCC 
or GND, 
10 = a 
5.5V 
8 
160 
80 
.,A 


~ICC§ 
One input at 3.4 V, 
5.5V 
mA 
Other 
Inputs 
at GND 
or VCC 
0.9 
1 
1 


OEA, 
OEB, 
CLK, 
Ci 
and CLR 
VI = VCC 
or GND 
5V 
4.5 


A or B ports, 
pF 


Cia 
Vo 
= VCC 
or GND 
5V 
12 
PARITY 


t Not more than one output 
should 
be tested 
at a time, 
and the duration 
01 the test should 
not exceed 
10 ms. 
* For I/O ports, 
the perameter 
102 Includes 
the input 
leakage 
current. 


§ This is the increase 
In supply 
current 
lor each 
Input that is at one 01 the specilied 
TIL 
voltage 
levels 
rather than a V to VCC' 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V:!: 0.5 V (unless otherwise noted) (see Note 2) 


TA = 25°C 
54ACT11833 
74ACT11833 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


CLK high 
5 
5 
5 


tw 
Pulse 
duration 
CLKlow 
5 
5 
5 
ns 


CLRlow 
5 
5 
5 


Bi and PARITY 
14 
14 
14 
tsu 
Setup time belore 
CLK! 
CLR inactive 
2 
2 
2 
ns 


th 
Hold time after CLK 
!, Bi and PARITY 
a 
a 
a 
ns 


PARAMETER 
TEST 
CONDITIONS 
TYP 
UNIT 


Ato 
B 
87 
Outputs 
enabled 
BloA 
CL = 50 pF, 
1= 1 MHz - 
pF 
60 
Cpd 
Power dissipation 
capacitance per transceiver 
Ato 
B 
28 
Outputs 
disabled - 
CL = 50 pF, 
1= 1 MHz ----s- 
pF 
BtoA 


TEXAS ." 
INSTRUMENlS 


54AC11853,74AC11853 
8·BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


High-Speed 
Bus Transceivers 
With Parity 
Generator/Checker 


Parity-Error-Flag 
Open-Drain 
Output 


Register 
for Storage 
of the Parity-Error 
Flag 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
VCC and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) 1-llm Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic 
and Ceramic 
300-mll 
DIPs 


54AC11853... JT PACKAGE 
74AC11853... ow ORNTPACKAGE 
(TOPVIEW) 


1 U 28 


2 
27 
3 
26 
4 
25 
5 
24 
6 
23 
7 
22 
8 
21 
9 
20 
10 
19 
11 
18 
12 
17 
13 
16 
14 
15 


OEA 


OEB 


B1 


B2 


B3 


B4 
Vcc 
Vcc 
B5 


B6 


B7 


B8 
CLR 


LE 


PARITY 


A1 


A2 


A3 


A4 
GND 
GND 
GND 
GND 


A5 


A6 


A7 


A8 
ERR 


54AC11853... FKPACKAGE 


(TOPVIEW) 


C\I(1")"=:t()()lOtO 
aJaJaJ~~aJaJ 


4 
3 2 1 282726 
B1 
5 
25 
B7 
OEB 
6 
24 
B8 
OEA 
7 
23 
CLR 
PARITY 
8 
22 
LE 
A1 
9 
21 
ERR 
A2 
10 
20 
A8 
A3 
11 
19 
A7 
121314 15161718 


description 


The' AC11853 is an 8-bit to 9-bit parity transceiver 
designed 
for two-way 
communication 
between 
data buses. When data is transmitted from the A 
bus to the B bus, a parity bit is generated. When 
data is transmitted from the B bus to the A bus with 
its corresponding 
parity bit, the ERR output will 
indicate whether or not an error in the B data has 
occurred. The output-enable inputs OEAand DEB 
can be used to disable the device so that the buses 
are effectively isolated. 


A 
9-bit 
parity 
generator/checker 
generates 
a 
parity-odd 
output 
(PARITY) and monitors 
the 
parity of the I/O ports with an open-drain 
parity- 
error flag (ERR). ERR can be either passed, sampled, stored, or cleared from the latch using the LE and CLR 
control inputs. The error flag register is cleared with a low pulse on the CLR input. When both OEA and DEB 
are low, data is transferred from the A bus to the B bus and inverted parity is generated. Inverted parity is a forced 
error condition that gives the designer more system diagnostic capability. 


The 54AC11853 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74AC11853 is characterized for operation from - 40°C to 85°C. 
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[E 


CLR 


OEA 


OEB 


2 
A1 
3 
A2 
4 
A3 
5 
A4 
10 
A5 
11 
A6 
12 
A7 
13 
A8 


54AC11853,74AC11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


<I> 


PARITY BUS XCVR 
'AC11853 


t This symbol Is in accordance with ANSI/IEEE Std 91-1984. 
Pin numbers shown are for OW,JT, and NT packages. 


14_ 
ERR 


PARITY 


26 
B1 
25 
B2 
24 
B3 
23 
B4 
20 
B5 
19 
B6 
18 
B7 
17 
B8 


TEXAS l.f 
INSTRUMENTS 


54AC11853,74AC11853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 


INPUTS 
OUTPUT 
AND 
I/O 


OEB 
OEA 
CLR 
LE 
AI 
Bit 
ERR* 
FUNCTION 


1: of H's 
1: of H's 
A 
B 
PARITY 


L 
H 
X 
X 
Odd 
NA 
NA 
A 
L 
NA 
A data to B bus and 
Even 
H 
Generate 
Parity 


H 
L 
X 
L 
NA 
Odd 
B 
NA 
NA 
H 
B Data to A Bus and 
Even 
L 
Check 
Parity 


H 
L 
H 
H 
NA 
X 
X 
NA 
NA 
NC 
Store 
Error 
FlaQ 


X 
X 
L 
H 
X 
X 
X 
NA 
NA 
H 
Clear 
Error 
FlaQ ReQister 


H 
H 
X 
NC 
Isolation§ 
H 
H 
L 
H 
X 
X 
Z 
Z 
Z 
H 


X 
L 
LOdd 
H 
(Parity 
check) 


X 
L 
H Even 
L 


L 
L 
X 
X 
Odd 
NA 
NA 
A 
H 
NA 
A Data to B Bus and 
Even 
L 
Generate 
Inverted 
Parity 


NA = Not applicable, 
NC = No change, 
X = Don't 
care 
t Summation 
of high-level 
inputs 
includes 
PARITY 
along 
with 
Bi inputs. 
* Output 
states 
shown 
assume 
the ERR output 
was previously 
high. 


§ In this mode, 
the ERR output, 
when 
enabled, 
shows 
inverted 
parity 
of the A bus. 


TEXAS ~ 
INSlRUMENlS 


54AC11853,74AC11853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 


r--·------------------· 
: 


I 
IU__ 
.... . 
H 
L 


I 
II+-- 
PASS 
, 
, 
, 


---- 
STORE -+, CLEAR' 
SAMPLE 
--. 


INTERNAL 
OUTPUT 
INPUTS 
TO DEVICE 
PRE-STATE 
OUTPUT 
FUNCTION 
LE 
CLR 
POINT"P" 
ERRn-1 t 
ERR 


L 
L 
PASS 
L 
L 
H 
X 
H 


L 
X 
L 
L 
H 
X 
L 
L 
SAMPLE 
H 
H 
H 


H 
L 
X 
X 
H 
CLEAR 


L 
L 
H 
H 
X 
H 
H 
STORE 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 


Input voltage range, VI (see Note 1) ......................•............••.... 
- 0.5 V to Vcc 
+ 0.5 V 


Output voltage range, Vo (see Note 1) 
- 0.5 V to Vcc 
+ 0.5 V 
Input clamp current, 
11K (VI < 0 or VI> Vcel 
± 20 mA 


Output clamp current, 
10K (V0 < 0 or Vo > Vcel 
.........•............•••.............•... 
± 50 mA 


Continuous output current, '0 (Vo = 0 to Vcel 
± 50 mA 


Continuous current through Vcc or GND pins 
± 200 mA 


Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under 'absolute 
maximum 
ratings' 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
cond~ions 
beyond 
those 
indicated 
under 
'recommended 
operating 
conditions' 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54ACl1853 
74ACl1853 
NOM 
UNIT 
MIN 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC 
=3 
V 
2.1 
2.1 


VIH 
High-level 
input vo~age 
VCC=4.5V 
3.15 
3.15 
V 


VCC=5.5V 
3.85 
3.85 


VCC 
= 3 V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
VCC=4.5V 
1.35 
1.35 
V 


VCC=5.5V 
1.65 
1.65 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


VCC=3V 
-4 
-4 


IOH 
High-level 
output 
current 
VCC 
= 4.5 V 
-24 
-24 
mA 


VCC=5.5V 
-24 
-24 


VCC=3V 
12 
12 


IOL 
Low-level 
output 
current 
VCC=4.5V 
24 
24 
mA 


VCC=5.5V 
24 
24 


/;t//;v 
Input 
transition 
rise or 1all rate 
0 
10 
0 
10 
nsN 
TA 
Operating 
free-air temperature 
-55 
125 
-40 
85 
·C 


"'C 
:::coccn 
-t 


"'C 
:::cmS 
m:e 


TEXAS ." 
INSTRUMENlS 


54AC11853,74AC11853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA = 2S·C 
S4AC118S3 
74AC118S3 


PARAMETER 
TEST 
CONDITIONS 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


IOH 
ERR 
Vo 
=Vce 
5.5V 
0.5 
10 
5 
!!A 


3V 
2.9 
2.9 
2.9 


IOH=-50!!A 
4.5 v 
4.4 
4.4 
4.4 


5.5 V 
5.4 
5.4 
5.4 


All outputs 
IOH=-4mA 
3V 
2.58 
2.4 
2.48 
VOH 
except 
ERR 


V 


IOH =- 
24 mA 
4.5 V 
3.94 
3.7 
3.8 


5.5 V 
4.94 
4.7 
4.8 


IOH =-50mAt 
5.5V 
3.85 


IOH =-75 
mAt 
5.5 V 
3.85 


3V 
0.1 
0.1 
0.1 


IOL = 50 !!A 
4.5V 
0.1 
0.1 
0.1 


5.5 V 
0.1 
0.1 
0.1 


IOL= 
12mA 
3V 
0.36 
0.5 
0.44 
VOL 
V 
4.5 V 
0.36 
0.5 
0.44 
IOL= 
24 mA 
5.5 V 
0.36 
0.5 
0.44 


IOL = 50 mAt 
5.5 V 
1.65 


IOL= 
75 mAt 
5.5V 
1.65 


10Z 
A or B ports, 


Vo 
= Vee 
or GND 
5.5V 
" 0.5 
,,10 
,,5 
!!A 
PARITY 


OEA, 
OEB, 
LE, 
II 
and eLR 
VI = Vee 
or GND 
5.5V 
" 0.1 
,,1 
,,1 
!!A 


Ice 
VI = Vee 
or GND, 
10 = 0 
5.5V 
8 
160 
80 
!!A 


OEA, 
OEB, 
LE, 
Ci 
and CLR 
VI = Vec 
or GND 
5V 
4.5 
pF 


Cio 
A or B ports, 


Vo 
= Vce 
or GND 
5V 
12 
pF 
PARITY 


timing requirements over recommended operating free-air temperature range Vcc = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Note 2) 


TA = 25·C 
S4AC118S3 
74AC118S3 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


LE high 
5 
5 
5 


tw 
Pulse duration 
LElow 
5 
5 
5 
ns 


CLR low 
5 
5 
5 


Setup 
lime 
before [Et 


Bi and PARITY 
14 
14 
14 
tsu 
CLR inactive 
2 
2 
2 
ns 


lh 
Hold lime, 
Bf and PARITY 
after LE t 
0 
0 
0 
ns 


TEXAS ~ 
INSlRUMENlS 


54AC11853,74AC11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


timing 
requirements 
over recommended 
operating 
free-air temperature 
range, Vcc = 5 V ± 0.5 V 
(unless otherwise 
noted) (see Note 2) 


TA = 2S·C 
54AC118S3 
74AC11853 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


LE high 
5 
5 
5 


tw 
Pulse duration 
LElow 
5 
5 
5 
ns 


CLRlow 
5 
5 
5 


Setup time, before ITI 
8i and PARITY 
14 
14 
14 
lsu 
CLR inactive 
2 
2 
2 
ns 


th 
Hold time. 8i and PARITY after LEI 
0 
0 
0 
ns 


operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
TEST CONDITIONS 


Alo8 


8toA 


Alo8 


810A 


TEXAS ~ 
INSTRUMENTS 
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• 
High-Speed 
Bus Transceivers 
With Parity 
Generator/Checker 


54ACT11853 ••• JT PACKAGE 
74ACT11853 ••. OW OR NT PACKAGE 


(TOP VIEW) 


Parity-Error-Flag 
Open-Drain 
Output 


Register 
for Storage 
of the Parity-Error 
Flag 


Inputs 
are TIL-Voltage 
Compatible 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
VCC and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) l-flm Process 


500-mA Typical 
LatCh-Up Immunity 
at 


125°C 


PARITY 


A1 


A2 


A3 


A4 


GND 
GND 
GND 
GND 
A5 


A6 


A7 


AS 
ERR 


1 U 28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


OEA 


OEB 


B1 


B2 


B3 


B4 
Vcc 
Vcc 
B5 


B6 


B7 


B8 


CLR 
LE 


• 
Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mll 
DIPs 


description 


The 
'ACT11853 
is 
an 
8-bit 
to 
9-bit 
parity 
transceiver designed for two-way communication 
between data buses. 
When data is transmitted 
from 
the A bus to the 
B bus, a parity 
bit is 
generated. 
When data is transmitted from the B 
bus to the A bus with its corresponding 
parity bit, 


the ERR output will indicate whether or not an error 
in the B data has occurred. 
The output-enable 
inputs OEA and OEB can be used to disable the 
device so that the buses are effectively isolated. 


A 
9-bit 
parity 
generator/checker 
generates 
a 
parity-odd 
output 
(PARITY) and monitors 
the 
parity of the I/O ports with an open-drain parity-error flag (ERR). ERR can be either passed, sampled, stored, 
or cleared from the latch using the LE and CLR control inputs. The error flag register is cleared with a low pulse 
on the CLR input. When both OEA and OEB are low, data is transferred from the A bus to the B bus and inverted 
parity is generated. Inverted parity is a forced error condition that gives the designer more system diagnostic 
capability. 


B1 


OEB 
OEA 


PARITY 


A1 
A2 


A3 


4321282726 
5 
25 
6 
24 
7 
23 


8 
22 


9 
21 
10 
20 
11 
19 
121314 
1516 
1718 


B7 


B8 


CLR 
LE 
ERR 


A8 


A7 


The 54ACT11853 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74ACT11853 is characterized for operation from - 40°C to 85°C. 
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D3474, MARCH 199()-REVISED OCTOBER 1990 


logic symbolt 


<I> 


PARITY 
BUS XCVR 


'ACTl1853 


2 
A1 
3 
A2 
4 
A3 
5 
A4 
~~~~ 
10 
AS 
11 
A6 
12 
A7 
13 
A8 
8 
8 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984. 


Pin numbers 
shown 
are for OW, JT, and NT packages. 


14_ 
ERR 


PARITY 


26 
B1 
25 
B2 
24 
B3 
23 
B4 
20 
B5 
19 
B6 
18 
B7 
17 
B8 
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INPUTS 
OUTPUT 
AND 
110 


DEB 
OEA 
CLR 
LE 
AI 
Bit 
ERR* 
FUNCTION 


1: otH's 
1: otH's 
A 
B 
PARITY 


L 
H 
X 
X 
Odd 
NA 
NA 
A 
L 
NA 
A data to B bus and 
Even 
H 
Generate 
Parity 


H 
L 
X 
L 
NA 
Odd 
B 
NA 
NA 
H 
B Data to A Bus and 
Even 
L 
Check 
Parity 


H 
L 
H 
H 
NA 
X 
X 
NA 
NA 
NC 
Store 
Error 
Flag 


X 
X 
L 
H 
X 
X 
X 
NA 
NA 
H 
Clear 
Error 
Flag Register 


H 
H 
X 
NC 


H 
H 
L 
H 
X 
X 
Z 
Z 
Z 
H 
Isolation§ 
X 
L 
LOdd 
H 
(Parity 
check) 
X 
L 
H Even 
L 


L 
L 
X 
X 
Odd 
NA 
NA 
A 
H 
NA 
A Data to B Bus and 
Even 
L 
Generate 
Inverted 
Parity 


NA = Not applicable, 
Ne = No change, 
X = Don't 
care 
t Summation 
of high-level 
inputs 
includes 
PARITY 
along 
with 
Bi inputs. 
* Output 
states 
shown 
assume 
the ERR output 
was previously 
high. 


§ In this mode, 
the ERR output, 
when 
enabled, 
shows 
inverted 
parity 
of the A bus. 
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03474. MARCH 199()-REVISEO OCTOBER 1990 


error-flag waveforms 


r---------------------- 
: 


I 
IU 
H 
L 


I 
II+-- 
PASS 
I 
I 
I 
----- 
STORE 
-+, CLEAR 
I 
SAMPLE 
--+ 


INTERNAL 
OUTPUT 
INPUTS 
TO DEVICE 
PRE-STATE 
OUTPUT 
FUNCTION 
LE 
CLR 
POINT"P" 
ERRn-l 
t 
ERR 


L 
L 
L 
L 
H 
X 
H 
PASS 


L 
X 
L 


L 
H 
X 
L 
L 
SAMPLE 
H 
H 
H 


H 
L 
X 
X 
H 
CLEAR 


L 
L 
H 
H 
X 
H 
H 
STORE 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) 
- 0.5 V to Vcc 
+ 0.5 V 
Input clamp current, 
11K(VI < 0 or VI> Vcel 
± 20 mA 
Output clamp current, 
10K (V0 < 0 or Vo > Vcel 
± 50 mA 
Continuous output current, 
10 (Vo = 0 to Vcel 
± 50 mA 
Continuous current through VCC or GND pins 
± 200 mA 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings· 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
cond~ions 
beyond 
those 
indicated 
under 
·recommended 
operating 
conditions· 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
cond~ions 
for extended 
periods 
may affect device 
reliability. 
NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


S4ACT11853 
74ACT11853 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Va 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
24 
24 
mA 


AV/!N 
Input trans~ion 
rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


TEXAS .II 
INSIRUMENlS 


54ACT11853,74ACT11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


TA - 2S"C 
54ACT11853 
74ACT11853 
PARAMETER 
TEST CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.5V 
4.4 
4.4 
4.4 


IOH =- 50 JJA 
5.5V 
5.4 
5.4 
5.4 


All outputs except 
4.5V 
3.94 
3.7 
3.8 


VOH 
ERR 
IOH=-24mA 
5.5V 
4.94 
4.7 
4.8 
V 


IOH=-50mAt 
5.5V 
3.85 


10H =-75 
mAt 
5.5 V 
3.85 


4.5V 
0.1 
0.1 
0.1 
10L = 50 JJA 
5.5V 
0.1 
0.1 
0.1 


4.5V 
0.36 
0.5 
0.44 


VOL 
10L= 24 mA 
5.5V 
0.36 
0.5 
0.44 
V 


10L = 50 mAT 
5.5V 
1.65 


IOL=75 
mAt 
5.5V 
1.65 


OEA, OEB, LE, 
II 
and CLR 
VI = Vec or GND 
5.5V 
±0.1 
± 1 
± 1 
JJA 


102 
A or B ports, 


Vo = VCC or GND 
5.5V 
±0.5 
±10 
±5 
JJA 
PARITY; 


ICC 
VI = Vec orGND, 
10 = 0 
5.5V 
8 
160 
80 
JJA 


aICC§ 


One input at 3.4 V, 


5.5V 
0.9 
1 
mA 
Other inputs at GND or VCC 
1 


OEA, OEB, LE, 
ei 
and CLR 
VI = Vce or GND 
5V 
4.5 


A or B ports, 
pF 


Cio 
Vo = VCC or GND 
5V 
12 
PARITY 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter 102 includes the input leakage current. 
§This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than 0 V to VCC. 


timing requirements over recommended operating free-air temperature range, Vcc = 5 V ± 0.5 V 
(unless otherwise noted) (see Note 2) 


TA = 2S"C 
54ACT11853 
74ACT118S3 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


LE high 
5 
5 
5 


tw 
Pulse duration 
LElow 
5 
5 
5 
ns 


CLR low 
5 
5 
5 


Setup time, before ITI 
Bi and PARITY 
14 
14 
14 
tsu 
ns 
CLR inactive 
2 
2 
2 


th 
Hold time, Bi and PARITY after LEI 
0 
0 
0 
ns 


operating characteristics, VCC= 5 V,TA = 25°C 


PARAMETER 
TEST CONDITIONS 


AloB 


BtoA 


AtoB 


BtoA 


TEXAS ." 
INSlRUMENlS 


3-State Buffer-Type 
Outputs 
Drive Bus 
Lines Directly 


Bus-Structured 
Pinout 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
VCC and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) 1-~m Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 


and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


description 


These dual 4-bit registers feature 3-state outputs 
designed specifically for bus driving. This makes 
these 
devices 
particularly 
suitable 
for 


implementing 
buffer 
registers, 
I/O 
ports, 


bidirectional bus drivers, and working registers. 


The dual 4-bit latches are transparent 
D-type. 


When the latch enable input (1C or 2C) is high, the 
(0) outputs will follow the data (D) inputs in true 
form, according to the function table. When the 
latch enable input is taken low, the outputs will be 
latched. When CLR goes low, the 0 outputs go low 
independently 
of enable C. The outputs are in a 
high-impedance state when DC (output control) is 
at a high logic level. 


The 54AC11873 
is characterized 
for operation 
over the full military temperature range of - 55°C 
to 125°C. 
The 74AC11873 
is characterized 
for 


operation from - 40°C to 85°C. 


54AC11873,74AC11873 
DUAL 4-81T D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
03398. JANUARY 1990 


54AC11873 ... 
JT PACKAGE 
74AC11873 ... ow OR NT PACKAGE 


(TOPVIEW) 


1C 


101 


102 
103 


104 
GNO 
GNO 
GNO 
GNO 


201 


202 
203 


204 
2C 


1 U 28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


WC 


1CLR 


101 


102 
103 


104 
Vcc 
Vcc 
201 


202 
203 


204 


2CLR 


20C 


54AC11873 •.• FK PACKAGE 


(TOPVIEW) 


N 
M 
"d' 
0 
0 
.•... C\I 
~ ~ ~ -jl-jl 
~ ~ 


4 
321 
282726 
101 
5 
25 
203 


1CLR 
6 
24 
204 


10C 
7 
23 
2CLR 


1C 
8 
22 
20C 


101 
9 
21 
2C 


102 
10 
20 
204 


103 
11 
19 
203 
121314 
15161718 


"'OOOO~C\l 
OzzzzOO 
~ClClClClC\lC\l 


FUNCTION TABLE 


INPUTS 
OUTPUT 


OC 
CLR 
C 
0 
Q 


L 
L 
X 
X 
L 


L 
H 
H 
H 
H 


L 
H 
H 
L 
L 


L 
H 
L 
X 
00 


H 
X 
X 
X 
Z 


UNLESS 
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document 
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PRODUCTION 
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II 
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Product. 
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does not nec •••• 
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10C 


1C 


1ClR 


20C 


2C 


2ClR 


201 


202 
203 


204 


2 
1Q1 
3 
ClR 
Q1 
1Q2 
4 
1Q3 
5 
1Q4 
01 


02 
10 
2Q1 
V 


11 
2Q2 
12 
2Q3 
13 2Q4 


t This 
symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617-12. 


Pin numbers 
shown 
are for OW, JT, or NT packages. 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted):!: 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Va (see Note 
1) ...............................•....... 
- 0.5 V to Vcc + 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vccl 
± 20 mA 
Output clamp current, 10K (VA < 0 or Va > Vccl 
.......................•................... 
± 50 mA 
Continuous output current, 10 (VA = 0 to Vccl 
± 50 mA 
Continuous current through VCC or GND pins 
± 200 mA 
Storage temperature range 
- 65°C to 150°C 
* Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


TEXAS ." 
INSTRUMENlS 
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54AC11873 
74AC11873 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC =3 V 
2.1 
2.1 


VIH 
High-level input voltage 
VCC =4.5V 
3.15 
3.15 
V 


VCC = 5.5 V 
3.85 
3.85 


VCC=3V 
0.9 
0.9 


VIL 
Low-level input voltage 
VCC =4.5V 
135 
1.35 
V 


VCC = 5.5 V 
.$65 
1.65 


VI 
Input voltage 
0 
t'>.~VCC 
0 
VCC 
V 


Vo 
Output voltage 
0 
-" '<' 
VCC 
0 
VCC 
V 


VCC = 3 V 
-.:::,""' 
-4 
-4 


10H 
High-level output current 
VCC = 4.5 V 
o..0T 
-24 
-24 
mA 


VCC = 5.5 V 


"( 
-24 
-24 


VCC = 3 V 
12 
12 


10L 
Low-level output current 
VCC = 4.5 V 
24 
24 
mA 


VCC = 5.5 V 
24 
24 


l;Vl;v 
Input transition rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating free-ait temperature 
-55 
125 
-40 
85 
'c 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
TA = 25'C 
54ACl1873 
74ACl1873 


VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H =-50vA 
4.5V 
4.4 
4.4 
4.4 
5.5V 
5.4 
5.4 
5.4 


'OH=-4mA 
3V 
2.58 
2.4 
2.48 


VOH 
4.5V 
3.94 
3.7 
3.8 
V 
10H =- 24 mA 
5.5V 
4.94 
4.7 
4.8 


10H =-50mAt 
5.5V 
3.85 


10H=-75 
mAT 
5.5V 
3.85 


3V 
0.1 
.('-:-9.1 
0.1 


10L = 50 vA 
4.5 V 
0.1 
_()~(,~.1 
0.1 
5.5V 
0.1 
•••~:.((;' 
0.1 
0.1 


10L= 12 mA 
3V 
0.36 
.~..• 
0.5 
0.44 


VOL 
4.5V 
0.36 
0.5 
0.44 
V 
10H = 24 mA 
5.5V 
0.36 
0.5 
0.44 


10L = 50 mAT 
5.5V 
1.65 


10L = 75 mAT 
5.5V 
1.65 


10l 
Vo = VCC or GND 
5.5V 
%0.5 
%10 
%5 
vA 


II 
VI = VCC or GND 
5.5V 
%0.1 
%1 
%1 
vA 


ICC 
VI = VCC or GND. 
10=0 
5.5V 
8 
160 
80 
vA 


Ci 
VI = VCC or GND 
5V 
4.5 
pF 


Co 
VI = VCC or GND 
5V 
13.5 
pF 
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timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


TA = 25'C 
54AC11873 
74AC11873 
PARAMETER 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


CLR low 
5 
5 
5 
tw 
Pulse duration 
C high 
5 
5 
~-\ 
5 
ns 


Data high 
3 
~~';~ 
3 
tsu 
Setup 
time, 
data before 
Cl 
Data low 
4 
R-g;~v 
4 
ns 


Data high 
1 
..~~ 
1 


th 
Hold time, 
data after C~ 


Data low 
1 
1 
1 
ns 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


TA = 25'C 
54AC11873 
74AC11873 
PARAMETER 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


CLR low 
5 
5 
5 
tw 
Pulse duration 
C high 
5 
5 
,.'" 
5 
ns 


Data high 
2 
~"'~ 
2 


tsu 
Setup 
time, 
data before 
C ~ 


Data low 
3 
~~'W. 
3 


ns 


Data high 
1 
'~'t 
1 


th 
Hold time, 
data after C~ 


Data low 
1 
1 
1 
ns 


switching characteristics 
over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


FROM 
TO 
TA = 25'C 
54AC11873 
74AC11873 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tpLH 
2.8 
8.8 
11.2 
2.8 
14.1 
2.8 
13 


tpHL 
D 
a 
2.8 
9 
11.2 
2.8 
13.6 
2.8 
12.7 
ns 


tpLH 
3 
9.4 
11.8 
3 
14.9 
3 
13.6 


tpHL 
C 
a 
2.9 
9.4 
11.7 
2.9 
A4.2 
2.9 
13.2 
ns 


tPHL 
CLR 
a 
2.3 
8.2 
10.3 
2.:}..~'::t~.2 
2.3 
11.5 
ns 


tpZH 
1.8 
6.4 
8.4 
A.~;;.s-'90.5 
1.8 
9.7 


tPZL 
OC 
a 
2.7 
9.9 
12.5 
..•~"t'. 15.7 
2.7 
14.4 
ns 


tpHZ 
3.8 
6.8 
8.4 
3.8 
9.4 
3.8 
9 


tpLZ 
OC 
a 
3.5 
6.8 
8.5 
3.5 
9.5 
3.5 
9.1 
ns 


switching characteristics 
over recommended operating free-air temperature range, 


Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


FROM 
TO 
TA = 25'C 
54ACT11873 
74ACT11873 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tpLH 
2.2 
5.5 
7.3 
2.2 
9.2 
2.2 
8.4 


tpHL 
D 
a 
2.1 
5.5 
7.2 
2.1 
8.9 
2.1 
8.2 
ns 


tpLH 
2.4 
5.9 
7.8 
2.4 
,9.7 
2.4 
8.9 
C 
a 
2.2.,-vg.4 
ns 
tpHL 
2.2 
5.8 
7.6 
2.2 
8.7 


tpHL 
CLR 
a 
1.7 
5.1 
6.8 
~&\~a.2 
1.7 
7.6 
ns 


tPZH 
1.2 
4.1 
5.6 
~'f.2.,'<; 
7 
1.2 
6.4 


tPZL 
OC 
a 
1.9 
5.5 
7.3 
1~ 
9.2 
1.9 
8.5 
ns 


tpHZ 
OC 
3.5 
5.9 
7.4 
3.5 
8.2 
3.5 
7.9 


tpLZ 
a 
3.3 
5.5 
7 
3.3 
7.9 
3.3 
7.6 
ns 
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operating 
characteristics, 
Vcc = 5 V,TA = 25°C 


PARAMETER 
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TEXAS ~ 
INSlRUMENlS 


Inputs 
are TTL-Voltage 
Compatible 


3-State Buffer-Type 
Outputs 
Drive Bus 
Lines Directly 


Bus-Structured 
Pinout 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc 
and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) 1-Jlm Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mll 
DIPs 


description 


These dual 4-bit registers feature 3-state outputs 
designed specifically for bus driving. This makes 
these 
devices 
particularly 
suitable 
for 
implementing 
buffer 
registers, 
I/O 
ports, 


bidirectional bus drivers, and working registers. 


The dual 4-bit latches 
are transparent 
D-type. 


When the latch enable input (1C or 2C) is high, the 
(0) outputs will follow the data (D) inputs in true 
form, according to the function table. When the 
latch enable input is taken low, the outputs will be 
latched. When CLR goes low, the 0 outputs go low 
independently 
of enable C. The outputs are in a 
high-impedance 
state when OC (output control) is 
at a high logic level. 


The 54ACTl1873 
is characterized 
for operation 
over the full military temperature 
range of - 55°C 
to 125°C. 
The 74ACT11873 is characterized 
for 
operation from - 40°C to 85°C. 
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54ACT11873••• JT PACKAGE 
74ACTl1873 ••• ow OR NT PACKAGE 


(TOPVIEW) 
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1 U 28 
lOC 
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2 
27 
1CLR 
102 
3 
26 
101 
103 
4 
25 
102 


104 
5 
24 
103 
GNO 
6 
23 
104 


GNO 
7 
22 
Vcc 


GNO 
8 
21 
Vcc 
GNO 
9 
20 
201 


201 
10 
19 
202 
202 
11 
18 
203 


203 
12 
17 
204 


204 
13 
16 
2CLR 
2C 
14 
15 
20C 
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(TOPVIEW) 
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1C 
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101 
9 
21 
2C 
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10 
20 
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19 
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FUNCTIONTABLE 


INPUTS 
OUTPU 


OC 
CLR 
C 
0 
a 


L 
L 
X 
X 
L 


L 
H 
H 
H 
H 


L 
H 
H 
L 
L 


L 
H 
L 
X 
00 


H 
X 
X 
X 
Z 
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logic diagram (positive logic) 


each quad latch 


10C 
1C 


1CLR 


20C 


2C 
2CLR 


tThis 
symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 


and lEG Publication 
617-12. 


Pin numbers 
shown 
are for DW. JT. or NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):j: 


Supply voltage range, VCC .... 
,..................................................... 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Va (see Note 1) 
, 
,....... 
- 0.5 V to Vcc + 0.5 V 
Input clamp current, 11K(VI < a or VI> Vccl 
,.................................. 
± 20 mA 
Output clamp current, 10K (VA < a or Va> 
vccl 
................••...............•......... 
± 50 mA 
Continuous output current, 'a 
(VA = a to Vccl 
± 50 mA 
Continuous current through VCC or GND pins 
...•..............•................•........ 
± 200 mA 
Storage temperature range 
- 65°C to 150°C 


; Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 
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I 


54ACTl1873 
74ACT11873 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply voltage 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level input voltage 
2 
-~ 
2 
V 


VIL 
Low-level input voltage 
~~0.8 
0.8 
V 


VI 
Input voltage 
0 
~v 
VCC 
0 
VCC 
V 


Vo 
Output voltage 
o 
r~ 
VCC 
0 
VCC 
V 


10H 
High-level output current 
_~'V 
-24 
-24 
mA 


10L 
Low-level output current 
L'>~ 
24 
24 
mA 


!!.V!!.v 
Input transition rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 


electrical characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


TA = 25·C 
54ACT11873 
74ACTl1873 
PARAMETER 
TEST CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.5 V 
4.4 
4.4 
4.4 
IOH=-50 
j.lA 
5.5V 
5.4 
5.4 
5.4 


4.5 V 
3.94 
3.7 
3.8 


VOH 
10H =- 24 mA 
5.5V 
4.94 
4.7 
4.8 
V 


10H --50 
mAT 
5.5V 
3.85 


IOH=-75mAT 
5.5V 
3.85 


4.5V 
0.1 
0.1 
0.1 
10L = 50 j.lA 
5.5V 
0.1 
G~p·1 
0.1 


4.5V 
0.36 
,,<>~~'YJ.5 
0.44 
VOL 
IOL=24 
mA 
5.5V 
0.36 
Q'<'"h«; 
0.5 
0.44 
V 


10L= 50 mAT 
5.5V 


"( 
1.65 


10L = 75 mAT 
5.5V 
1.65 


10Z 
Vo = VCC or GND 
5.5V 
± 0.5 
±10 
±5 
j.lA 


II 
VI = VCC or GND 
5.5V 
± 0.1 
± 1 
±1 
j.lA 


ICC 
VI = VCC or GND. 
10 = 0 
5.5 V 
8 
160 
80 
j.lA 


One input at 3.4 V, 


!!.ICCt 
Other inputs at GND or VCC 
5.5V 
0.9 
1 
1 
niA 


Ci 
VI = VCC or GND 
5V 
4.5 
pF 


Co 
Vo = VCC or GND 
5V 
13.5 
pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to VCC. 
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timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


TA = 25°C 
S4ACT11873 
74ACTl1873 
PARAMETER 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


CLR low 
5 
5 
5 
tw 
Pulse duration 
Enable 
C high 
5 
5 
,,\ 
5 
ns 


Data high 
6 
~v~ 
6 
tsu 
Setup 
time. 
data before 
C~ 
Data low 
3 
-~~ 
.••.. 
3 
ns 


Data high 
0 
~~ 
0 
th 
Hold time. 
data after Cl 


Data low 
0 
0 
0 
ns 


switching characteristics 
over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


FROM 
TO 
TA = 25°C 
S4ACTl1873 
74ACTl1873 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tpLH 
4.4 
7.2 
8.8 
4.4 
10.9 
4.4 
10 


tpHL 
D 
Q 
3 
6.6 
9.1 
3 
10.9 
3 
10.2 
ns 


tpLH 
4.7 
8.' 
10 
4.7 
12.3 
4.7 
11.3 


tpHL 
C 
Q 
5.2 
8.9 
10.9 
5.2. ,VIg.3 
5.2 
12.3 
ns 


tpHL 
CLR 
Q 
2.9 
6.5 
9 
~~lJ.7 
2.9 
10 
ns 


tpZH 
1.9 
4.9 
7.1 
~ 
8.5 
1.9 
8 


tpZL 
DC 
Q 
2.7 
6.4 
9.1 
~.7 
11.1 
2.7 
10.3 
ns 


tpHZ 
5.7 
8 
9.5 
5.7 
10.6 
5.7 
10.2 


tpLZ 
DC 
Q 
5.2 
7.8 
9.1 
5.2 
10.2 
5.2 
9.8 
ns 


operating characteristics, 
Vcc = 5 V,TA = 25°C 


PARAMETER 
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3-State Buffer-Type 
Outputs 
Drive Bus 
Lines Directly 


Asynchronous 
Clear 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc 
and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'" (Enhanced-Performance 
Implanted 


CMOS) 1-"m 
Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


description 


The 54AC11874 
and 74AC11874 
contain 
dual 
4-bit registers featuring 3-state outputs designed 
specifically 
for bus driving. 
This 
makes these 
devices 
particularly 
suitable 
for 
implementing 
buffer registers, I/O ports, and working registers. 


The edge-triggered 
flip-flops 
enter data on the 
low-to-high transition ofthe clock. The 'AC11874 
has ClR inputs and noninverling outputs. Taking 
this input (ClR) 
low causes the four Q outputs to 
go low independently 
of the clock. 


The 54AC11874 
is characterized 
for operation 
over the full military temperature 
range of -55°C 
to 125°C. 
The 74AC11874 
is characterized 
for 
operation from --40°C to 85°C. 
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54ACl1874 ... 
JT PACKAGE 
74ACl1874 ... 
OW OR NT PACKAGE 
(TOPVIEW) 


1ClK 


1Q1 


1Q2 


1Q3 


1Q4 
GNO 
GNO 
GNO 
GNO 


2Q1 


2Q2 


2Q3 


2Q4 


2CLK 


1 U 28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


10E 


1ClR 


101 


102 


103 
104 
Vcc 
Vcc 
201 


202 


203 


204 


2ClR 


20E 


54AC11874 ... 
FK PACKAGE 
(TOPVIEW) 


N(")'<t ()()~ 
N 
000 ~~~ 
0 
N 


4 
3 
2 
2827 
26 
101 
5 
25 
203 


1CLR 
6 
24 
204 


10E 
7 
23 
2CLR 


1CLK 
8 
22 
20E 


1Q1 
9 
21 
2CLK 


1Q2 
10 
20 
2Q4 


1Q3 
11 
19 
2Q3 
12131415161718 
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INPUTS 
OUTPUT 


OE 
CLR 
CLK 
0 
Q 


L 
L 
X 
X 
L 


L 
H 
t 
H 
H 


L 
H 
t 
L 
L 


L 
H 
L 
X 
00 


H 
X 
X 
X 
Z 


logic symbolt 
logic diagram (positive logic) 


10E 
OE 


1CLK 


1CLR 
CLK 


101 
10 
2 
101 
"V 


102 
25 
3 
1Q2 
CLR 
- 


24 
4 
1Q3 
R 
103 
Q1 


104 
23 
5 
1Q4 
C1 


01 
10 


20E 


2CLK 
Q2 


2CLR 


201 
10 
10 
2Q1 
02 
"V 


202 
19 
11 
2Q2 


203 
18 
12 
203 
Q3 


204 
17 
13 
2Q4 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
03 


and lEG Publication 
617-12. 


Pin numbers 
shown 
are for OW, JT, and NT packages. 


Q4 


04 
10 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vccl 
± 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
± SOmA 
Continuous output current, 10 (Vo = 0 to Vccl 
± SOmA 
Continuous current through VCC or GND pins 
± 200mA 
Storage temperature range 
- 55°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54AC11874 
74AC11874 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Suppiy 
voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC=3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC 
= 4.5V 
3.15 
3.15 
V 


VCC 
= 5.5V 
3.85 
3.85 


VCC 
=3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
VCC 
=4.5 
V 
1.35 
1.35 
V 


VCC 
= 5.5V 
_~5 
1.65 


VI 
Input voltage 
0 
"'<v.••·VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 ,(«' 
VCC 
0 
VCC 
V 


VCC-3V 
_"V 
-4 
-4 


IOH 
High-level 
output 
current 
VCC=4.5V 
~Ov 
-24 
-24 
mA 


VCC=5.5V 
«' 
-24 
-24 


VCC=3V 
12 
12 


IOL 
Low-level 
output 
current 
VCC=4.5V 
24 
24 
mA 


VCC=5.5V 
24 
24 


WAV 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
B5 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA = 2S·C 
S4AC11B74 
74ACl1874 


PARAMETER 
TEST 
CONDITIONS 
vCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


IOH = - 50 fJA 
4.5V 
4.4 
4.4 
4.4 


5.5 V 
5.4 
5.4 
5.4 


IOH =-4mA 
3V 
2.58 
2.4 
2.48 


VOH 
V 


4.5V 
3.94 
3.7 
3.8 


IOH=-24mA 
5.5V 
4.94 
4.7 
4.8 


IOH=-50mAt 
5.5V 
3.85 


10H =-75 
mAt 
5.5V 
3.85 


3V 
0.1 
..t 
0.1 
0.1 


10L = 50 fJA 
4.5V 
0.1 
."P.~.1 
0.1 


5.5V 
0.1 
~Ov~~ 0.1 
0.1 


10L = 12 mA 
3V 
0.36 
'I(,,<l:-v 
0.5 
0.44 


VOL 
4.5 V 
V 
0.36 
0.5 
0.44 
IOL = 24 mA 
5.5V 
0.36 
0.5 
0.44 


10L = 50 mAt 
5.5V 
1.65 


10L= 
75 mAt 
5.5V 
1.65 


10Z 
Vo 
= VCC 
or GND 
5.5V 
",0.5 
",10 
",5 
fJA 


II 
VI = VCC 
or GND 
5.5V 
",0.1 
",1 
'" 1 
fJA 


ICC 
VI = VCC 
or GND. 
10 = 0 
5.5V 
8 
160 
80 
fJA 


Ci 
VI = VCC or GND 
5V 
4.5 
pF 


Co 
Vo 
= VCC 
or GND 
5V 
13.5 
pF 


timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


PARAMETER 
TA = 2S·C 
S4AC11874 
74ACl1874 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock 
frequency 
0 
60 
0 
60 
0 
60 
MHz 


CLR low 
4 
4 
,.~ 
4 
tw 
Pulse duration 
CLK high or low 
8.3 
8"A}".~ 
8.3 
ns 


Setup 
time before 
CLK t 
Data 
3 
•••Q;-'M;\' 
3 
tsu 
CLR inactive 
1.5 
.~~ 
1.5 
ns 


th 
Hold time after CLKt 
Data 
1 
1 
1 
ns 
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timing 
requirements 
over recommended 
operating 
free-air temperature 
range, 
VCC = 5 V ± 0.5 V (unless otherwise 
noted) (see Note 2) 


PARAMETER 
TA = 25"C 
54AC11874 
74AC11874 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
125 
0 
125 
0 
125 
MHz 


ClRlow 
4 
4 .('':'. 
4 
tw 
Pulse duration 
CLK high or low 
4 
4.<>~c}' 
4 
ns 


Setup time before ClK! 
Data 
2 
L>~~ 
2 
tsu 
ClR inactive 
1.5 
Ri' 
ns 
1.5 


lIJ 
Hold time after ClK! 
Data 
1 
1 
1 
ns 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc = 3 V ± 0.3 V (unless otherwise 
noted) (see Note 2) 


FROM 
TO 
TA = 25"C 
54AC11874 
74AC11874 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fmax 
60 
60 
60 
MHz 


IPlH 
2.9 
7.3 
11 
2.9 
13.5 
2.9 
12.5 


IPHl 
ClK 
AnyQ 
3.7 
8.8 
13.1 
3.7 
.('~.6 
3.7 
14.6 
ns 


tpHl 
ClR 
AnyQ 
3.9 
9.3 
14 
3.~V.~8 
3.9 
15.7 
ns 


IPZH 
OE 
2.1 
5.6 
8.7 
JtJ...~10.7 
2.1 
9.8 


tpZl 
AnyQ 
3.1 
8.4 
13.1 
:Yol 
16 
3.1 
14.9 
ns 


tpHZ 
OE 
4 
6.2 
8.2 
4 
8.9 
4 
8.7 
AnyQ 
ns 
tpLZ 
3.9 
6.3 
8.5 
3.9 
9.3 
3.9 
9 


switching 
characteristics 
over recommended 
operating 
free·air temperature 
range, 
Vcc = 5 V ± 0.5 V (unless otherwise 
noted) (see Note 2) 


FROM 
TO 
TA = 25"C 
54AC11874 
74AC11874 
PARAMETER 
(INPUT) 
(OUTPUT) 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
125 
125 
125 
MHz 


IplH 
2.3 
5.2 
7.4 
2.3 
9 
2.3 
8.3 
ClK 
AnyQ 
2.9 .(')Q.3 
ns 
IpHl 
2.9 
6.1 
8.6 
2.9 
9.6 


tpHl 
ClR 
AnyQ 
2.9 
6.3 
8.9 


~7 


2.9 
10 
ns 


IPZH 
OE 
1.5 
4 
5.9 
. 
7.1 
1.5 
6.6 


IpZl 
AnyQ 
2.3 
5.4 
7.8 
~. 
9.5 
2.3 
8.8 
ns 


lPHZ 
OE 
AnyQ 
3.8 
5.7 
7.3 
3.8 
8 
3.8 
7.7 
ns 
IpLZ 
3.7 
5.5 
7.1 
3.7 
7.8 
3.7 
7.5 


operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
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Clear 
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Minimize 
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Noise 
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500-mA Typical 
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Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 


and Standard 
Plastic and Ceramic 
300-mll 
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description 


The 54ACT11874 and 74ACTl1874 
contain dual 
4-bit registers featuring 3-state outputs designed 
specifically 
for bus driving. 
This 
makes these 
devices 
particularly 
suitable 
for 
implementing 
buffer registers, I/O ports, and working registers. 


The edge-triggered 
flip-flops 
enter data on the 
low-to-high transition ofthe clock. The 'ACTl1874 
has CLR inputs and noninverting outputs. Taking 
CLR low causes the four Q outputs to go low 
independently of the clock. 


The 54ACTl1874 
is characterized 
for operation 
over the full military temperature 
range of - 55°C 
to 125°C. 
The 74ACT11874 is characterized for 
operation from - 40°C to 85°C. 
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INPUTS 
OUTPUT 


DE 
CLR 
CLK 
0 
0 


L 
L 
X 
X 
L 


L 
H 
t 
H 
H 


L 
H 
t 
L 
L 


L 
H 
L 
X 
00 


H 
X 
X 
X 
Z 


logic symbolt 
logic diagram (positive logic) 


10E 
OE 


lCLK 


lCLR 
CLK 


101 
lQ 
2 
101 
"V 


102 
25 
3 
102 
CLR 


24 
4 
103 
R 
103 
01 


104 
23 
5 
104 
Cl 


01 
10 


20E 


2CLK 
R 
02 


2CLR 
Cl 


201 
10 
10 
201 
02 
10 


"V 


202 
19 
11 
202 


203 
18 
12 
203 
R 
03 


204 
17 
13 
204 
Cl 


t This symbol 
is in accordance 
wnh ANSI/IEEE 
Sid 91-1984 
03 
10 


and IEC Publication 
617-12, 


Pin numpers 
shown 
are for OW, JT, and NT packages. 


04 


04 
10 
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54ACT11874,74ACT11874 
DUAL 4·BIT D·TYPE EDGE·TRIGGERED 
FLlP·FLOPS WITH 3·STATE OUTPUTS 
03447, MARCH 1990-REVISEO 
OCTOBER 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Input voltage range, VI (see Note 1) 
" 
, 
, 
,' 
" 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Va (see Note 1) 
, 
, 
, 
,. 
- 0.5 V to Vcc + 0.5 V 
Input clamp current, 11K(VI < 0 or VI> Vccl 
, 
" 
" 
, 
± 20mA 
Output clamp current, 10K (VA < 0 or Va> 
Vccl 
, 
± SOmA 
Continuous output current, 10 (VA = 0 to Vccl 
" 
" 
± SOmA 
Continuous current through VCC or GND pins 
, 
, 
, 
, 
, 
: 
± 200mA 
Storage temperature range 
, 
, 
"." 
, 
, .. - 55°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54ACT11874 
74ACTl1874 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
,( 
0.8 
0.8 
V 


VI 
Input voltage 
Q••.,~C 
0 
VCC 
V 


Vo 
Output 
voltage 
~c:Jt.;;.~CC 
0 
VCC 
V 


10H 
High-level 
output 
current 
<l;"~v 
-24 
-24 
mA 


10L 
Low-level 
output 
current 
24 
24 
mA 


l1Vl1v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
°c 


electrical 
characteristics 
over 
recommended 
operating 
free-air temperature 
range 
(unless 
otherwise noted) 


TA = 25°C 
54ACTl1874 
74ACTl1874 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 
, 


10H =- 
50!tA 
4.5V 
4.4 
4.4 
4.4 


5.5 V 
5.4 
5.4 
5.4 


VOH 
IOH=-24 
mA 
4.5V 
3.94 
3.7 
3.8 
V 


5.5 V 
4.94 
4.7 
4.8 


10H =-50mM 
5.5 V 
3.85 


IOH=-75mM 
5.5V 
3.85 


10L = 50!tA 
4.5 V 
0.1 
0.1 
0.1 


5.5 V 
0.1 
,..-;.. 0.1 
0.1 


VOL 
10L= 
24 mA 
4.5 V 
0.36 
<'I~;;"4;'\)5 
0.44 
V 


5.5V 
0.36 ~~".~.0.5 
0.44 


10L= 
50mA* 
5.5 V 
~.•.. 
1.65 


IOL=75mM 
5.5 V 
1.65 


102 
Vo 
- VCC 
or GND 
5.5 V 
± 0.5 
,,10 
±5 
I'A 


II 
VI = VCC or GND 
5.5 V 
± 0.1 
± 1 
± 1 
!tA 


ICC 
VI = VCC 
or GND, 
10=0 
5.5V 
8 
160 
80 
!tA 


11ICC§ 
One input at 3.4 V, 
5.5V 
0.9 
1 
1 
mA 
Other 
inputs 
at GND or VCC 


Ci 
VI = VCC 
or GND 
5V 
4.5 
pF 


Co 
Vo 
- VCC 
or GND 
5V 
13.5 
pF 


* Not more than one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 


§ This is the increase 
in supply 
current 
for each 
input that is at one of the specified 
TTL voltage 
levels 
rather 
than 0 V to VCC. 
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54ACT11874,74ACT11874 
DUAL 4-81T D·TYPE EDGE-TRIGGERED 
FLIP-FLOPS WITH 3-STATE OUTPUTS 
03447, MARCH 199D-REVISEO OCTOBER 1990 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 
TA - 25°C 
S4ACT11874 
74ACTl1874 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
125 
0 
125 
0 
125 
MHz 


ClR low 
4 
4r~ 
4 


lw 
Pulse duration 
ClK high or low 
4 
~S"..~~ 
4 
ns 


Data 
5 
~((;-'"f«: ' 
5 
Isu 
Setup time before ClK! 
ClR low 
2 
-ql! 
2 
ns 


lh 
Hold time after ClK! 
Data 
1 
1 
1 
ns 


switching characteristics 
over recommended operating free-air temperature range, 
Vcc = 5 V:t 0.5 V (unless otherwise noted) (see Note 2) 


FROM 
TO 
TA = 25°C 
S4ACTl1874 
74ACT11874 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
125 
125 
125 
MHz 


tplH 
3.7 
6.6 
8.4 
3.7 
10.2 
3.7 
9.4 
ClK 
AnyQ 
,.~1.3 
ns 
tpHl 
4.1 
7.6 
9.5 
4.1 
4.1 
10.6 


tpHl 
ClR 
AnyQ 
3.5 
7.8 
10.5 
3.~VQ.?7 
3.5 
11.8 
ns 


tpZH 
OE 
1.6 
4.6 
6.7 
A~·7.9 
1.6 
7.4 
AnyQ 
l!?4' 
ns 
tpZl 
2.4 
6 
8.6 
10.2 
2.4 
9.5 


tpHZ 
OE 
AnyQ 
5.4 
7.4 
8_9 
5.4 
9_7 
5.4 
9.4 
ns 
tpLZ 
4_9 
7.1 
8_5 
4.9 
9-5 
4.9 
9.1 


operating characteristics, 
Vcc = 5 V,TA = 25°C 


PARAMETER 
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54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION 
GENERATORS 


Full Look-Ahead 
for High-Speed 
Operations 
on Long Words 


Arithmetic 
Operating 
Modes: Addition, 


Subtraction, 
Shift Operand A One Position, 
Magnitude Comparison, 
Plus Twelve Other 
Arithmetic 
Operations 


Logic Function 
Modes Exclusive-OR, 
Comparator, AND, NAND, OR, NOR, Plus 
Ten Other Logic Operations 


Provides Status Register Checks 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching 
Noise 


EPIC'· (Enhanced-Performance 
Implanted 


CMOS) 1-~m Process 


500-mA Typical Latch-Up Immunity at 
125°C 


54AC11881 
... 
JT PACKAGE 


74AC11881 
... 
ow OR NT PACKAGE 


(TOP VIEW) 


1 U 28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


AO 
A1 
A2 
A3 
80 
81 
vcc 
Vcc 
82 
83 
80 


81 


82 
83 


Cn 
M 
A=B 
FO 
F1 


GND 
GND 
GND 
GND 
F2 
F3 
P 
G 


Cn+4 


54AC11881 
•.• 
FK PACKAGE 
(TOP VIEW) 
UU 
MOT- 
() 
ON 
M 
I«ICDICD 
> 
>ICDICD 
• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
A2 
and Standard Plastic and Ceramic 300-mil 
A1 
DIPs 
AO 
logic 
symbolt 
Cn 
M 
18 
}* 


ALU 
A=B 
SO 
17 
P 
FO 
S1 
16 
G 
S2 
15 
A=B 
S3 
2 
M 
Cn+4 


Cn 
CI 


AO 
FO 
BO 
[1J 


A1 
F1 
B1 
[2] 


A2 
F2 
B2 
[4] 


[8] 
F3 


4 
321 
282726 
5 
25 


6 
24 


7 
23 


8 
22 


9 
21 


10 
20 


11 
19 
121314 
1516 
1718 


80 
81 


82 
83 


Cn+4 
G 
p 


~ 


~a: 
D. 
t- 
O:) 
Co 


EPIC 
is a trademark 
of Texas 
Instruments 
Incorporated. 
a: 
________________________________ 
D. 


t This symbol 
is in accordance 
with ANSIIIEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 
Pin numbers 
shown 
are for DW, JT, and NT packages. 
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54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


signal designations 


In both Figures 1 and 2, the polarity indicators ( t:::::.) indicate that the associated input or output is active-low 
with respect to the function shown inside the symbol and the symbols are the same in both figures. The signal 
designations in Figure 1 agree with the indicated internal functions based on active-low data and are for use with 
the logic functions and arithmetic operations shown in Table 1. The signal designations have been changed in 
Figure 2 to accommodate the logic functions and arithmetic operations for the active-high data given in Table 2. 


'ACl1881 


O} 
0 ALU(0 
15)CP 
M3; 
(0 
15) CG 


6(P=Q) 


4 
(0...15)co 


'ACl1881 


18 }~ 


ALU 
18 
so 
P 
50 
17 
12 
17 
Sl 
(0 ... 15) CP 
a- 
51 
16 
13 
16 
52 
(0 ... 15) CG 
52 
15 
3 
15 
53 
6(P=Q) 
A=B 
53 
2 
14 
Cn+4 
2 
M 
(0 ... 15) Co 
M 


Cn 
1 
Cn 
1 


FO 
AO 
(1) 
BO 


F1 
A1 
[2) 
B1 


[41 
F2 


[8) 
F3 


'ACl1882 


CPG 


Cn+8 


Cn+16 


Cn+24 


Cn+32 


FIGURE 1 
(USE WITH TABLE 1) 


Pin numbers 
shown 
are for OW. JT, and NT packages. 


'ACll882 


CPG 


12 X 


13 Y 
3 
A=B 


14 Cn+4 


FIGURE 2 
(USE WITH TABLE 2) 


Cn+8 
Cn+16 


Cn+24 
Cn+32 
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54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION 
GENERATORS 


description 


The 'AC11881 arithmetic logic units (ALU)/function generators have a complexity of 77 equivalent gates on a 
monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as shown in Tables 1 
and 2. These operations are selected by the four function-select 
lines (80, 81, 82, 83) and include addition, 


subtraction, decrement, and straight transfer. When performing arithmetic manipulations, the internal carries 
must be enabled by applying a low-level voltage to the mode control input (M). A full carry look-ahead scheme 
is made available in these devices for fast, simultaneous carry generation by means of two cascade-outputs, 
G and P,for the four bits in the package. When used in conjunction with the 54AC11882 or 74AC11882 full carry 
look-ahead circuits, high-speed arithmetic operations can be performed. 
The typical addition times shown 
preViously illustrate the little additional time reqUired for addition of longer words when full carry look-ahead is 
employed. 
The method of cascading 
'AC11882 
circuits with these ALUs to provide 
multilevel full carry 
look-ahead is illustrated under signal designations. 


If high speed is not of importance, 
a ripple-carry 
input (Cn) and a ripple-carry output (Cn+4) are available. 


However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths 
can be performed without enternal circuitry. 


The 'AC11881 will accommodate active-high or active-low data ifthe pin designations are interpreted as follows: 


PIN NUMBER 


Active-low 
data 
(Table 1) 


Active-high 
data (Table 2) 


8ubtraction 
is accomplished 
by 1's complement 
addition, where the 1's complement 
of the subtrahend 
is 
generated internally. The resultant output is A-B-1 ,which requires an end-around or forced carry to provide A-B. 


The 'AC11881 can also be utilized as a comparator. 
The A=B output is internally decoded from the function 
outputs (Fa, F1, F2,F3) so that when two words of equal magnitude are applied at the A and B inputs, it will 
assume a high level to indicate equality (A=B). 
The ALU must be in the subtract mode with Cn=H when 
performing this comparison. 
The A=B output is open-collector so that it can be wire-AND connected to give a 
comparison for more than four bits. The carry output (Cn+4) can also be used to supply relative magnitude 
information. 
Again, the ALU must be placed in the subtract mode by placing the function select input 83, 82, 


81, 80 at L, H, H, L, respectively. 


3= 
W 


These circuits have been designed to not only incorporate all of the designer's 
requirements 
for arithmetic > 
operations, but also to provide 16 possible functions of two Boolean variables withoutlhe 
use of external circuitry. W 
These logic functions are selected by use ofthe four function-select inputs (80, 81,82,83) 
with the mode-control IX 
input (M) at a high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and 0. 
include eXClusive-OR, NAND, AND, NOR, and OR functions. 
~ 


The 'AC11881 
has the same pinout and same functionality 
as the 'AC11181 except for the P, G, and ~ 
Cn + 4 outputs when the device is in the logic mode (M = H). 
-Coa: 
___________________________________ 
0. 


ACTIVE-LOW DATA 
ACTIVE·HIGH DATA 
INPUTCn 
OUTPUTCn+4 
(FIGURE 1) 
(FIGURE 2) 


H 
H 
A2B 
AsB 


H 
L 
A<B 
A>B 


L 
H 
A>B 
A<B 


L 
L 
AsB 
A2B 


TEXAS ." 
INSTRUMENlS 


54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION 
GENERATORS 


description (continued) 


In the logic mode, the 'ACT11881 provides the user with a status check on the input words A and B and the output 
word F. While in the logic mode, the P, G, and Cn + 4 outputs supply status information based upon the following 
logical combinations: 


P = FO+ F1 + F2 + F3 
G = H 
Cn + 4 = PCn· 


Function 
Tables for Input Bits Equal/Not 
Equal 


so = S3 = H, Sl = S2 = L, AND M = H 


OUTPUTS 
Cn 
DATA INPUTS 
G 
P 
Cn+4 
H 
AO = BO 
A1 = B1 
A2 = B2 
A3=B3 
H 
L 
H 


L 
AO= BO 
A1 = B1 
A2 = B2 
A3=B3 
H 
L 
L 


X 
AO~ BO 
X 
X 
X 
H 
H 
L 


X 
X 
A1 • B1 
X 
X 
H 
H 
L 


X 
X 
X 
A2. 
B2 
X 
H 
H 
L 


X 
X 
X 
X 
A3. 
B3 
H 
H 
L 


OUTPUTS 
Cn 
OATAINPUTS 
G 
P 
Cn+4 
H 
AOorBO=L 
A1 orB1 =L 
A2orB2=L 
A30rB3=L 
H 
L 
H 


L 
AOorBO=L 
A10rB1=L 
A2orB2=L 
A3orB3=L 
H 
L 
L 


X 
AO=BO=H 
X 
X 
X 
H 
H 
L 


X 
X 
A1 =B1 =H 
X 
X 
H 
H 
L 


X 
X 
X 
A2=B2=H 
X 
H 
H 
L 


X 
X 
X 
X 
A3=B3=H 
H 
H 
L 


The combination of signals on the 83 through 80 control lines determine the operation performed on the data 
words to generate the output bits Fi. 8y monitoring the P and Cn + 4 outputs, the user can determine if all pairs 
of input bits are equal (see table above) or if any pair of inputs are both high (see table above). The 'ACT11881 
has the unique feature of providing an A = 8 status while the exclusive-OR 
(EE» function is being utilized. When 
the control inputs (83, 82, 81,80) 
equal H, L, L, H; a status check is generated to determine whether all pairs 
(Ai, Bi) are equal in the following manner: P = (AO EE> 80) + (A1 EE> 81) + (A2 EE> 82) + (A3 EE> 83). This unique 
bit-by-bit comparison ofthe data words, which is available on the totem-pole Poutput, is particularly useful when 
cascading 'ACT11881 s. As the A = 8 condition is sensed in the first stage, the signal is propagated through the 
same ports used for carry generation in the arithmetic mode (P and G). Thus, the A = 8 status is transmitted 
to the second stage more qUickly without the need for external multiplexing logic. The A = 8 open-drain output 
allows the user to check the validity of the bit-by-bit result by comparing the two signals for parity. 


If the user wishes to check for any pair of data inputs (Ai, Bi) being high, it is necessary to set the control lines 
(83,82,81,80) 
to L, H, L, L. The data pairs will then be ANDed together and the results ORed in the following 
manner: P = AOBO+A1B1 + A2B2 +A3B3. 


S3 
S2 
Sl 
so 
M 
L 
H 
L 
L 
H 
H 
L 
L 
H 
H 


P=FO+F1 
+F2+F3 


AOBO+ A1B1 + A2B2 + A3B3 
(AO(!)BO)+ (A1 (!) B1) + (A2(!) B2) + (A3 (!)B3) 
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54AC11881, 
74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION 
GENERATORS 


SELECTION 
ACTIVE-LOW DATA 


M=H 
M = L; ARITHMETIC OPERATIONS 
S3 
S2 
S1 
SO 
LOGIC FUNCTIONS 
Cn = L (no carry) 
Cn = H (with carry) 


L 
L 
L 
L 
F=A 
F=AMINUS 
1 
F=A 


L 
L 
L 
H 
F=AB 
F=ABMINUS 
1 
F=AB 


L 
L 
H 
L 
F=A+B 
F=ABMINUS1 
F=AB 


L 
L 
H 
H 
F=1 
F = MINUS 1 (2's COMP) 
F=ZERO 


L 
H 
L 
L 
F=A+B 
F = A PLUS (A + B) 
F = A PLUS (A + B) PLUS 1 


L 
H 
L 
H 
F=B 
F = AB PLUS (A+ B) 
F = AB PLUS (A + B) PLUS 1 


L 
H 
H 
L 
F=AE!)B 
F = A MINUS B MINUS 1 
F=AMINUS 
B 


L 
H 
H 
H 
F=A+B 
F=A+B 
F = (A + B) PLUS 1 


H 
L 
L 
L 
F=AB 
F = A PLUS (A + B) 
F = A PLUS (A + B) PLUS 1 


H 
L 
L 
H 
F=AE!)B 
F=APLUS 
B 
F = A PLUS B PLUS 1 


H 
L 
H 
L 
F=B 
F = AB PLUS (A + B) 
F = AB PLUS (A + B) PLUS 1 


H 
L 
H 
H 
F=A+B 
F=(A+B) 
F = (A + B) PLUS 1 
H 
H 
L 
L 
F=O 
F =A PLUS At 
F = A PLUS A PLUS 1 


H 
H 
L 
H 
F=AB 
F =AB PLUS A 
F = AB PLUS A PLUS 1 


H 
H 
H 
L 
F=AB 
F = AB PLUS A 
F = AB PLUS A PLUS 1 


H 
H 
H 
H 
F=A 
F=A 
F =A PLUS 1 


3=w 


~a: 
0. 


••••o 
::::» 
Qoa: 
_________________________________ 
0. 


SELECTION 
ACTIVE-HIGH DATA 


M=H 
M = L; ARITHMETIC OPERATIONS 
S3 
S2 
S1 
SO 
LOGIC FUNCTIONS 
Cn = H (no carry) 
Cn = L (with carry) 


L 
L 
L 
L 
F=A 
F=A 
F=A 
PLUS 1 


L 
L 
L 
H 
F=A+B 
F=A+B 
F = (A + B) PLUS 1 
L 
L 
H 
L 
F=AB 
F=A+B 
F = (A + B) PLUS 1 
L 
L 
H 
H 
F=O 
F = MINUS 1 (2's COMP) 
F=ZERO 
L 
H 
L 
L 
F=AB 
F=APLUSAB 
F = A PLUS AB PLUS 1 
L 
H 
L 
H 
F=B 
F = (A + B) PLUS AB 
F = A PLUSAB PLUS 1 
L 
H 
H 
L 
F=AE!)B 
F = A MINUS B MINUS 1 
F=AMINUS 
B 
L 
H 
H 
H 
F=AB 
F=ABMINUS 
1 
F=AB 


H 
L 
L 
L 
F=A+B 
F = A PLUSAB 
F = A PLUSAB PLUS 1 
H 
L 
L 
H 
F=AE!)B 
F =APLUS 
B 
F = A PLUS B PLUS 1 
H 
L 
H 
L 
F=B 
F = (A + B) PLUSAB 
F = (A + B) PLUS AB PLUS 1 
H 
L 
H 
H 
F=AB 
F=ABMINUS 
1 
F=AB 


H 
H 
L 
L 
F=1 
F = A PLUS At 
F =A PLUSA PLUS 1 
H 
H 
L 
H 
F=A+B 
F = (A + B) PLUS A 
F = (A + B) PLUS A PLUS 1 
H 
H 
H 
L 
F=A+B 
F = (A + B) PLUS A 
F = (A + B) PLUS A PLUS 1 
H 
H 
H 
H 
F=A 
F=AMINUS 
1 
F=A 
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logic diagram (positive logic) 


53 
15 


52 
~~ 


~~ 
18 


"tJ 
:IJo 
C 
Co 
-i 


"tJ 
:IJ 


~m:E 
Pin numbers 
shown 
are for DW, JT, and NT packages. 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 


Input voltage range, VI (see Note 1) 
...................•...................... 
- 0.5 V to Vcc + 0.5 V 


Output voltage range, Va (see Note 1) 
- 0.5 V to VCC + 0.5 V 


Input clamp current, 11K(VI < 0 or VI > VCc) 
..........•.•..................••.............. 
±20 mA 


Output clamp current, 10K(VA < 0 or Va> vcc) 
..........................••............... 
±50 mA 


Continuous output current, 'a (VA = 0 to VCc) 
.............................•............... 
±50 mA 


Continuous current through VCC or GND pins. 
. . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . .. . . . .. . . . .. 
± 200mA 


Storage temperature 
range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54AC11881 
74AC11881 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC=3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC=4.5V 
3.15 
3.15 
V 


VCC=5.5V 
3.85 
3.85 


VCC 
=3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
VCC 
= 4.5 V 
1.35 
1.35 
V 


VCC=5.5V 
1.65 
1.65 


VI 
Input voltage 
a 
VCC 
a 
VCC 
V 


Vo 
Output 
voltage 
a 
VCC 
a 
VCC 
V 


VCC=3V 
-4 
-4 


IOH 
High-level 
output 
current, 
All outputs 
except 
A=B 
VCC 
= 4.5 V 
-24 
-24 
mA 


VCC 
= 5.5 V 
-24 
-24 


VCC 
= 3 V 
12 
12 


IOL 
Low-level 
output 
current 
VCC=4.5V 
24 
24 
mA 


VCC 
= 5.5 V 
24 
24 


tJ.VtJ.v 
Input transition 
rise or fall rate 
a 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
'c 


3: 
w 


~a: 
Q. 


••••o 
::>coa: 
----------------------------------_Q. 
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electrical 
characteristics 
over 
recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


TA=2S·C 
54ACll881 
74ACll881 
PARAMETER 
TEST CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


10H 
I A= B 
Vo =VCC 
5.5V 
0.5 
10 
5 
IlA 


3V 
2.9 
2.9 
2.9 


IOH =-501lA 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


'OH=-4mA 
3V 
2.58 
2.4 
2.48 


VOH 
V 
4.5V 
3.94 
3.7 
3.8 
IOH=-24mA 
5.5V 
4.94 
4.7 
4.8 


10H =- 50 mAT 
5.5V 
3.85 


10H =-75 
mAT 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


10L = 50 IlA 
4.5V 
0.1 
0.1 
0.1 


5.5V 
0.1 
0.1 
0.1 


10L= 12mA 
3V 
0.36 
0.5 
0.44 
VOL 
4.5V 
0.36 
0.5 
0.44 
V 


10L =24 mA 
5.5V 
0.36 
0.5 
0.44 


tOL= 50 mAT 
5.5V 
1.65 


10L = 75 mAT 
5.5V 
1.65 


II 
VI = VCC or GND 
5.5V 
±0.1 
±1 
± 1 
IlA 


ICC 
VI = VCC or GND, 10 = 0 
5.5V 
8 
160 
80 
IlA 


Cj 
VI = VCC or GND 
5V 
4.5 
pF 


Co 
I A= B 
Vo = VCC or GND 
5V 
11 
pF 


operating characteristics, VCC= 5 V,TA = 25°C 


PARAMETER 
TEST CONDITIONS 


CL = 50 pF, 
f = 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 


DIFF Mode Test Table 


FUNCTION 
INPUTS: 
SO = 53 = 4.5 V. 51 = 52 = M = 0 v 


INPUT 
OTHER 
INPUT 
SAME 
BIT 
OTHER 
DATA 
INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
APPLY 
APPLY 
APPLY 
APPLY 
UNDER 
WAVEFORM 


TEST 
4.5V 
GND 
4.5V 
GND 
TEST 
(SEE 
NOTE 
2) 


tpLH 
Ai 
Bi 
None 
Remaining 
A 
Cn 
Fi 
In-Phase 
andB 


tpHL 
Ai 
Bi 
None 
Remaining 
A 
Cn 
Fi 
In-Phase 
andB 


Bi 
Ai 
Remaining 
A 
Fi 
tpLH 
None 
andB 
Cn 
In-Phase 


Bi 
Ai 
Remaining 
A 
Fi 
tpHL 
None 
andB 
Cn 
In-Phase 


Ai 
Bi 
None 
None 
Remaining 
A 
P 
In·Phase 
tpLH 
and B, Cn 


Ai 
Bi 
None 
None 
Remaining 
A 
P 
In-Phase 
tpHL 
andB, 
Cn 


tpLH 
Bi 
Ai 
None 
None 
Remaining 
A 
P 
In-Phase 
andB, 
Cn 


tPHL 
Bi 
Ai 
None 
None 
Remaining 
A 
p 
In-Phase 
andB, 
Cn 


Ai 
None 
Bi 
Remaining 
B 
Remaining 
A, 
G 
In-Phase 
tpLH 
Cn 


tpHL 
Ai 
None 
Bi 
Remaining 
B 
Remaining 
A, 
G 
In-Phase 
Cn 


tpLH 
Bi 
None 
Ai 
RemainingB 
Remaining 
A, 
G 
In-Phase 
Cn 


tpHL 
Bi 
None 
Ai 
Remaining 
B 
Remaining 
A, 
G 
In-Phase 
Cn 


tpLH 
Cn 
None 
None 
AliA 
AIIB 
Any F 
In-Phase 
or Cn+4 


tPHL 
Cn 
None 
None 
AliA 
AIIB 
Any F 


or Cn+4 
In-Phase 


tpLH 
Ai 
None 
Bi 
Remaining 
B 
Remaining 
A, 
Cn+4 
Out-ot-Phase 
Cn 


tpHL 
Ai 
None 
Bi 
Remaining 
B 
Remaining 
A, 


Cn+4 
Out-ot-Phase 
Cn 


tpLH 
Bi 
None 
Ai 
Remaining 
B 
Remaining 
A, 
Cn+4 
Out-ot-Phase 
Cn 


tpHL 
Bi 
None 
Ai 
Remaining 
B 
Remaining 
A, 


Cn+4 
Out-ot-Phase 
Cn 


TEXAS ." 
INSlRUMENTS 


54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PARAMETER MEASUREMENT INFORMATION 


DIFF Mode Test Table 


FUNCTION 
INPUTS: 
51 = 52 = 4.5 V, SO = 53 = M = 0 v 


INPUT 
OTHER 
INPUT 
SAME 
BIT 
OTHER 
DATA 
INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
APPLY 
APPLY 
APPLY 
APPLY 
UNDER 
WAVEFORM 


TEST 
4.5V 
GND 
4.5V 
GND 
TEST 
(SEE 
NOTE 
2) 


tpLH 
Ai 
None 
Bi 
Remaining 
A 
Remaining 
B, 


Fi 
In-Phase 
Cn 


tpHL 
Ai 
None 
Bi 
Remaining 
A 
Remaining 
B, 


Fi 
In-Phase 
Cn 


tpLH 
Bi 
Ai 
None 
Remaining 
A 
Remaining 
B. 
Fi 
Out-ot-Phase 
Cn 


tpHL 
Bi 
Ai 
None 
Remaining 
A 
Remaining 
B, 
Fi 
Out-ot-Phase 
Cn 


tpLH 
Ai 
None 
Bi 
None 
Remaining 
A 
P 
In-Phase 
and B. Cn 


tpHL 
Ai 
None 
Bi 
None 
Remaining 
A 
P 
In-Phase 
and B. Cn 


tpLH 
Bi 
Ai 
None 
None 
Remaining 
A 
P 
Out-ot-Phase 
and B, Cn 


tpHL 
Bi 
Ai 
None 
None 
Remaining 
A 
P 
Out-ot-Phase 
and B, Cn 


tpLH 
Ai 
Bi 
None 
None 
Remaining 
A 
G 
In-Phase 
andB. 
Cn 


tpHL 
Ai 
Bi 
None 
None 
Remaining 
A 
G 
In-Phase 
andB. 
Cn 


tpLH 
Bi 
None 
Ai 
None 
Remaining 
A 
G 
Out-ot-Phase 
andB, 
Cn 


tpHL 
Bi 
None 
Ai 
None 
Remaining 
A 
G 
Out-ot-Phase 
andB, 
Cn 


tpLH 
Ai 
None 
Bi 
Remaining 
A 
Remaining 
B. 


A=B 
In-Phase 
Cn 


tpHL 
Ai 
None 
Bi 
Remaining 
A 
Remaining 
B, 


A=B 
tn-Phase 
Cn 


tpLH 
Bi 
Ai 
None 
Remaining 
A 
Remaining 
B, 


A=B 
Out-ot-Phase 
Cn 


tpHL 
Bi 
Ai 
None 
Remaining 
A 
Remaining 
B. 
A=B 
Out-ot-Phase 
Cn 
"tJ::co 
NOTE 
2: 
Load circuits 
and voltage 
waveforms 
are shown 
in Section 
1. 


C 
Cn 
-f 
"tJ::c 
m:s 
m 
::E 
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PARAMETER 
MEASUREMENT 
INFORMATION 


DIFF Mode Test Table (Continued) 


FUNCTION 
INPUTS: 
S1 = S2 = 4.5 V, SO = S3 = M = 0 v 


INPUT 
OTHER 
INPUT 
SAME 
BIT 
OTHER 
DATA INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
APPLY 
APPLY 
APPLY 
APPLY 
UNDER 
WAVEFORM 


TEST 
4.5V 
GND 
4.5V 
GND 
TEST 
(SEE NOTE 2) 


tpLH 
Cn 
None 
None 
AIlAandB 
None 
Cn+4 or Any F 
In-Phase 


tpHL 
Cn 
None 
None 
AIlAand 
B 
None 
Cn+4 or Any F 
In-Phase 


Ai 
Bi 
None 
None 
Remaining A, 
Cn+4 
Out-ot-Phase 
tpLH 
B,Cn 


tpHL 
Ai 
Bi 
None 
None 
Remaining A, 
Cn+4 
Out-ot-Phase 
B,Cn 


tpLH 
Bi 
None 
Ai 
None 
Remaining A, 
Cn+4 
In-Phase 
B,Cn 


tpHL 
Bi 
None 
Ai 
None 
Remaining A, 
Cn+4 
In-Phase 
B,Cn 


Logic Mode Test Table 


FUNCTION 
INPUTS: 
S1 = S2 = M = 4.5 V, SO = S3 = 0 V 


INPUT 
OTHER 
INPUT 
SAME 
BIT 
OTHER 
DATA INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
APPLY 
APPLY 
APPLY 
APPLY 
UNDER 
WAVEFORM 


TEST 
4.5V 
GND 
4.5V 
GND 
TEST 
(SEE NOTE 2) 


tPLH 
Ai 
Si 
None 
None 
Remaining A 
Fi 
Out-ot-Phase 
andS, Cn 


tpHL 
Ai 
Si 
None 
None 
Remaining A, 
Fi 
Out-ot-Phase 
andS, Cn 


tpLH 
Bi 
Ai 
None 
None 
Remaining A, 
Fi 
Out-ot-Phase 
andS, Cn 


tpHL 
Si 
Ai 
None 
None 
Remaining A, 
Fi 
Out-ot-Phase 
andS, Cn 


3:w 


~a: 
Q. 
I-o 
::>coa: 
------------------------------_Q. 
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Inputs 
are TTL-Voltage 
Compatible 


Full Look-Ahead 
for High-Speed 
Operations 
on Long Words 


Arithmetic 
Operating 
Modes: Addition, 
SUbtraction, 
Shift Operand 
A One Position, 
Magnitude 
Comparison, 
Plus Twelve Other 
Arithmetic 
Operations 


Logic 
Function 
Modes Exclusive-OR, 
Comparator, 
AND, NAND, OR, NOR, Plus 
Ten Other Logic Operations 


Provides 
Status Register 
Checks 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc 
and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) 1-llm Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


• 
Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mll 
DIPs 


logic symbolt 


18 }~ 


ALU 
so 
17 
Sl 
16 
S2 
15 
A=B 
53 
2 
M 
Cn+4 


Cn 
CI 


[1] 
FO 


(2) 
Fl 


[4] 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and IEC Publication 
617-12. 
Pin numbers 
shown 
are for DW, JT, and 'NT packages. 


EPIC 
is a trademark 
of Texas 
Instruments 
Incorporated. 


54ACTl1881 
.•• 
JT OR JW PACKAGE 


74ACT11881 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


Cn1U28AO 


M 
2 
27 
1'.1 


A=B 
3 
26 
A2 
FO 
4 
25 
1'.3 
F1 
5 
24 
BO 


GND 
6 
23 
B1 


GND 
7 
22 
VCC 


GND 
8 
21 
VCC 


GND 
9 
20 
B2 
F2 
10 
19 
B3 
F3 
11 
18 
80 
P 
12 
17 
81 
G 
13 
16 
82 


Cn+4 
14 
15 
83 


54ACT11881 
... 
FK PACKAGE 


(TOP VIEW) 
aa 
("')0,....00(\1(') 
1<: ICD ICD > > ICD ICD 


4321282726 
5 
25 
6 
24 
7 
23 
8 
22 
9 
21 


10 
20 


11 
19 
12131415161718 


80 
81 
82 
83 


Cn+4 
G 
P 


PRODUCT PREVIEW documents 
contaIn 
Information 
on product, 
In the 
tormltlv, 
or d•• lgn phI" 
of development 
Chef,cterl,tlc 
d.ta .nd other 
.peelfleltlo". Ir. desIgn gOlls. rexI' Inltnlments 
reslf"ttl 
th, right10 
chlnge or discontinue fhn, product, without noUet. 
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signal designations 


In both Figures 1 and 2, the polarity indicators ( ~) 
indicate that the associated input or output is active-low 
with respect to the function shown inside the symbol and the symbols are the same in both figures. The signal 
designations in Figure 1 agree with the indicated internal functions based on active-low data, and are for use 
with the logic functions and arithmetic operations shown in Table 1. The signal designations have been changed 
in Figure 2 to accommodate 
the logic functions and arithmetic operations for the active-high 
data given in 


Table 2. 


'ACTl1881 
'ACTl1881 


18 }~ 


ALU 
18 }~ 


ALU 
50 
P 
so 
17 
12 
17 
51 
(0...15)CP 
G 
Sl 
(0...15) CP 
16 
13 
16 
52 
(0..•15)CG 
S2 
(0...15)CG 
15 
3 
15 
53 
6(P=Q) 
A=B 
S3 
6(P=Q) 
2 
14 
2 
M 
(0..•15) CO 
Cn+4 
M 
(0...15) CO 


Cn 1 
Cn 1 


[1] 
FO 
[1] 


[2] 
Fl 
[2] 


[4] 
F2 
[4] 


[8] 
F3 
[8] 


'ACTl1882 
'ACT11882 


CPG 
CPG 


12 X 


13 V 


3 
A=B 
14 Cn+4 


Xl 


Vl 


X2 


COl 
Cn+8 
V2 
COl 


C03 
Cn+16 
X3 
C03 


C05 
Cn+24 
V3 
C05 


C07 
Cn+32 
X4 
C07 


V4 


X5 


V5 


X6 


V6 


X7 


Y7 


Cn+8 
Cn+16 
Cn+24 
Cn+32 


FIGURE 1 
(USE WITH TABLE 1) 


Pin numbers shown are for DW, JT, and NT packages. 


FIGURE 2 
(USE WITH TABLE 2) 
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description 


The 'ACT11881 arithmetic logic units (ALU)/function generators have a complexity of 77 equivalent gates on 
a monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as shown in Tables 1 
and 2. These operations are selected by the four function-select 
lines (80, 81, 82, 83) and include addition, 


subtraction, decrement, and straight transfer. When performing arithmetic manipulations, 
the internal carries 
must be enabled by applying a low-level voltage to the mode control input (M). A full carry look-ahead scheme 
is made available in these devices for fast, simultaneous carry generation by means of two cascade-outputs, 
G and P, for the four bits in the package. 
When used in conjunction with the 54ACT11882 or 74ACT11882 full 


carry look-ahead circuits, high-speed arithmetic operations can be performed. The typical addition times shown 
previously illustrate the little additional time required for addition of longer words when full carry look-ahead is 
employed. 
The method of cascading 
'ACT11882 
circuits with these ALUs to provide multilevel full carry 
look-ahead is illustrated under signal designations. 


If high speed is not of importance, 
a ripple-carry 
input (Cn) and a ripple-carry output (Cn+4) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths 
can be performed without enternal circuitry. 


The 'ACT11881 will accommodate 
active-high 
or active-low data if the pin designations 
are interpreted as 
follows: 


PIN NUMBER 


Active-low 
data (Table 1) 


Active-high 
data (Table 2) 


8ubtraction 
is accomplished 
by 1's complement 
addition, where the 1's complement 
of the subtrahend 
is 
generated internally. The resultant output is A-B-1, which requires an end-around or forced carry to provide A-B. 


The 'ACT11881 can also be.utilized as a comparator. 
The A=B output is internally decoded from the function 
outputs (FO, F1, F2,F3) so that when two words of equal magnitude are applied at the A and B inputs, it will 
assume a high level to indicate equality (A=B). 
The ALU must be in the subtract mode with Cn=H when 
performing this comparison. 
The A=B output is open-collector so that it can be wire-AND connected to give a 


comparison for more than four bits. The carry output (Cn+4) can also be used to supply relative magnitude 
information. 
Again, the ALU must be placed in the subtract mode by placing the function select input 83, 82, 
81,80 
at L, H, H, L, respectively. 


ACTIVE·LOW 
DATA 
ACTIVE·HIGH 
DATA 
INPUTCn 
OUTPUT 
Cn+4 
(FIGURE 
1) 
(FIGURE 
2) 


H 
H 
A~S 
AsS 


H 
L 
A<S 
A>S 


L 
H 
A>S 
A<S 


L 
L 
AsS 
A~S 


These circuits have been designed to not only incorporate all of the designer's 
requirements 
for arithmetic 
operations, but also to provide 16 possible functions of two Boolean variables without the use of external circuitry. 
These logic functions are selected by use ofthe four function-select inputs (80, 81,82,83) 
with the mode-control 
input (M) at a high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and 
include exclusive-OR, 
NAND, AND, NOR, and OR functions. 


The 'ACT11881 
has the same pinout and same functionality 
as the 'ACT11181 except for the P, G, and 
Cn + 4 outputs when the device is in the logic mode (M = H). 
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description 
(continued) 


In the logic mode, the 'ACT11881 provides the user with a status check on the input words A and B and the output 
word F. While in the logic mode, the 1",G, and Cn +4 outputs supply status information based upon the following 
logical combinations: 


I" = FO + F1 + F2 + F3 
G=H 
Cn + 4 = PCn' 


Function 
Tables for Input Bits Equal/Not 
Equal 


so = S3 = H, S1 = S2 = L, AND M = H 


OUTPUTS 
Cn 
DATA INPUTS 
G 
P 
Cn+4 


H 
AO = BO 
A1 = B1 
A2 = B2 
A3 = B3 
H 
L 
H 


L 
AO = BO 
A1 = B1 
A2 = B2 
A3 = B3 
H 
L 
L 


X 
AO. 
BO 
X 
X 
X 
H 
H 
L 


X 
X 
A1. 
B1 
X 
X 
H 
H 
L 


X 
X 
X 
A2. 
B2 
X 
H 
H 
L 


X 
X 
X 
X 
A3.B3 
H 
H 
L 


OUTPUTS 
Cn 
DATA INPUTS 
G 
P 
Cn+4 


H 
AOorBO=L 
A1 orBl 
=L 
A2orB2=L 
A3orB3=L 
H 
L 
H 


L 
AOorBO=L 
A1 orB1 
= L 
A2orB2=L 
A3orB3=L 
H 
L 
L 


X 
AO = BO = H 
X 
X 
X 
H 
H 
L 


X 
X 
A1 =Bl 
=H 
X 
X 
H 
H 
L 


X 
X 
X 
A2=B2=H 
X 
H 
H 
L 


X 
X 
X 
X 
A3=B3=H 
H 
H 
L 


The combination of signals on the S3 through SO control lines determine the operation performed on the data 
words to generate the output bits Fi. By monitoring the P and Cn + 4 outputs, the user can determine if all pairs 
of input bits are equal (see table above) or if any pair of inputs are both high (see table above). The 'ACT11881 
has the unique feature of providing an A = B status while the exclusive-OR 
(EEl) 
function is being utilized. When 
the control inputs (83, S2, S1, SO) equal H, L, L, H; a status check is generated to determine whether all pairs 
(Ai, Bi) are equal in the following manner: P = (AO EEl BO) + (A1 EEl B1) + (A2 EEl B2) + (A3 EEl B3). This unique 
bit-by-bit comparison ofthe data words, which is available on the totem-pale I" output, is particularly useful when 
cascading 'ACT11881s. 
As the A = B condition is sensed in the first stage, the signal is propagated through the 
same ports used for carry generation in the arithmetic mode (I" and G). 
Thus, the A = B status is transmitted 
to the second stage more quickly without the need for external multiplexing logic. The A = B open-drain output 
allows the user to check the validity of the bit-by-bit result by comparing the two signals for parity. 


If the user wishes to check for any pair of data inputs (Ai, Bi) being high, it is necessary to set the control lines 
(83,82,81, 
80) to L, H, L, L. The data pairs will then be ANDed together and the results ORed in the following 
manner: P = AOBO+A1B1 + A2B2 +A3B3. 


53 
52 
51 
50 
M 


L 
H 
L 
L 
H 


H 
L 
L 
H 
H 


P = FO + F1 + F2 + F3 


AOBO+A1Bl 
+A2B2+A3B3 


(AO (!) BO) + (Al 
(!) Bl) 
+ (A2 (!) B2) + (A3 (!) B3) 
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54ACT11881,74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


SELECTION 
ACTIVE·LOW 
DATA 


M=H 
M = L; ARITHMETIC 
OPERATIONS 
S3 
S2 
Sl 
SO 
LOGIC 
FUNCTIONS 
Cn = L (no carry) 
Cn = H (with 
carry) 


L 
L 
L 
L 
F=A 
F =AMINUS 
1 
F=A 


L 
L 
L 
H 
F=AB 
F=ABMINUS 
1 
F = AB 


L 
L 
H 
L 
F=A+B 
F=ASMINUS 
1 
F=AS 


L 
L 
H 
H 
F=1 
F = MINUS 
1 (2'5 COMP) 
F = ZERO 


L 
H 
L 
L 
F=A+ll 
F = A PLUS 
(A + S) 
F = A PLUS 
(A + S) PLUS 
1 


L 
H 
L 
H 
F=S 
F = AB PLUS 
(A+ 
S) 
F = AB PLUS 
(A + S) PLUS 
1 


L 
H 
H 
L 
F=A$B 
F = A MINUS 
B MINUS 
1 
F=AMINUS 
B 


L 
H 
H 
H 
F=A+S 
F=A+S 
F = (A + S) PLUS 
1 


H 
L 
L 
L 
F=AB 
F = A PLUS 
(A + B) 
F = A PLUS 
(A + B) PLUS 
1 


H 
L 
L 
H 
F=A$B 
F= 
A PLUS 
B 
F = A PLUS 
B PLUS 
1 


H 
L 
H 
L 
F=B 
F = AS PLUS 
(A + B) 
F = AS PLUS 
(A + B) PLUS 
1 


H 
L 
H 
H 
F=A+B 
F= 
(A+ 
B) 
F = (A + B) PLUS 
1 


H 
H 
L 
L 
F=O 
F = A PLUS At 
F = A PLUS A PLUS 
1 


H 
H 
L 
H 
F=AS 
F =AB 
PLUSA 
F = AB PLUS A PLUS 
1 


H 
H 
H 
L 
F=AB 
F = AS PLUS A 
F = AS PLUS 
A PLUS 
1 


H 
H 
H 
H 
F=A 
F=A 
F =A 
PLUS 
1 


SELECTION 
ACTIVE·HIGH 
DATA 


M=H 
M = L; ARITHMETIC 
OPERATIONS 
S3 
S2 
Sl 
SO 
LOGIC 
FUNCTIONS 
Cn = H (no carry) 
Cn = L (with 
carry) 


L 
L 
L 
L 
F=A 
F=A 
F=APLUS 
1 


L 
L 
L 
H 
F=A+B 
F=A+B 
F = (A + B) PLUS 
1 


L 
L 
H 
L 
F=AB 
F=A+S 
F = (A + S) PLUS 
1 


L 
L 
H 
H 
F=O 
F = MINUS 
1 (2'5 COMP) 
F = ZERO 


L 
H 
L 
L 
F=AB 
F = A PLUS AS 
F = A PLUS AS PLUS 
1 


L 
H 
L 
H 
F= 
S 
F = (A + B) PLUS 
AS 
F = A PLUS AS PLUS 
1 


L 
H 
H 
L 
F=A$B 
F = A MINUS 
B MINUS 
1 
F=AMINUS 
B 


L 
H 
H 
H 
F=AS 
F=ASMINUS 
1 
F=AS 


H 
L 
L 
L 
F=A+B 
F = A PLUS 
AB 
F = A PLUS AB PLUS 
1 


H 
L 
L 
H 
F=A$B 
F =A 
PLUS 
B 
F = A PLUS 
B PLUS 
1 


H 
L 
H 
L 
F=B 
F = (A + S) PLUS AB 
F = (A + S) PLUS AB PLUS 
1 


H 
L 
H 
H 
F=AB 
F=ABMINUS 
1 
F=AB 


H 
H 
L 
L 
F = 1 
F=APLUSAt 
F = A PLUS A PLUS 
1 


H 
H 
L 
H 
F=A+S 
F = (A + B) PLUS A 
F = (A + B) PLUS 
A PLUS 
1 


H 
H 
H 
L 
F=A+B 
F = (A + B) PLUS A 
F = (A + S) PLUS A PLUS 
1 


H 
H 
H 
H 
F=A 
F=AMINUS 
1 
F=A 
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54ACT11881,74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION 
GENERATORS 


logic diagram (positive logic) 


S3 
15 


S2 
~~ 


~~ 
18 
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54ACT11881,74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION 
GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
..................•....................... 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vccl 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
..........•................................... 
±50 mA 
Continuous current through VCC or GND pins 
..........•.............•.................... 
± 200mA 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
cond~ions 
beyond 
those 
indicated 
under 
"recommended 
operating 
cond~ions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
cond~ions 
for extended 
periods 
may affect 
device 
reliabil~. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the inpu1 and output 
current 
ratings 
are observed. 


54ACT11881 
74ACT11881 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
vCC 
0 
VCC 
V 


IOH 
High-level 
ou1pu1 current 
-24 
-24 
mA 


IOL 
Low-level 
outpu1 current 
24 
24 
mA 


l1t/l1v 
Input trans~ion 
rise or fall rale 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·c 


TEXAS ~ 
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54ACT11881,74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION 
GENERATORS 


electrical characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


TA = 25'C 
54ACT11881 
74ACT11881 
PARAMETER 
TEST CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


IOH 
I A= B 
VO=VCC 
5.5V 
0.5 
10 
5 
"" 
IOH=-50"" 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.7 
3.8 


VOH 
IOH=-24mA 
5.5V 
4.94 
4.7 
4.8 
V 


IOH=-50mAt 
5.5V 
3.85 


IOH =-75 
mAt 
5.5V 
3.85 


4.5V 
0.1 
0.1 
0.1 
IOL = 50 "" 
5.5V 
0.1 
0.1 
0.1 


4.5V 
0.36 
0.5 
0.44 
VOL 
IOL=24 
mA 
5.5V 
0.36 
0.5 
0.44 
V 


10L =50 mAt 
5.5V 
1.65 


IOL=75 
mAt 
5.5V 
1.65 


II 
VI = VCC or GND 
5.5V 
±0.1 
± 1 
±1 
"" 
ICC 
VI = VCC or GND, 10 = 0 
5.5V 
4 
80 
40 
"" 
l>ICC; 
VI = VCC or GND 
5.5V 
0.9 
1 
1 
mA 


Ci 
VI = VCC or GND 
5V 
4.5 
pF 


Co 
I A=B 
Vo = VCC or GND 
5V 
11 
pF 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
; This is the increase in supply current lor each input that is at one 01the specified TTL voltage levels rather than 0 V to VCC' 


operating characteristics, VCC= 5 V,TA = 25°C 


PARAMETER 
TEST CONDITIONS 


CL = 50 pF, 
I = 1 MHz 


TEXAS • 
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54ACT11881,74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


"tJ:nocc:n 
-t 
"tJ 
NOTE 
2: 
Load circuit 
and voltage 
wavelorms 
are shown 
in Section 
1. 
:n 


~m:e 


INPUT 
OTHER 
INPUT 
SAME 
BIT 
OTHER 
DATA 
INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
APPLY 
APPLY 
APPLY 
APPLY 
UNDER 
WAVEFORM 


TEST 
4.5V 
GND 
4.5V 
GND 
TEST 
(SEE 
NOTE 
2) 


tpLH 
Ai 
Bi 
None 
Remaining 
A 
Cn 
Fi 
In-Phase 
andB 


tpHL 
Ai 
Bi 
None 
Remaining 
A 
Cn 
Fi 
In-Phase 
andB 


Bi 
Ai 
Remaining 
A 
Fi 
tpLH 
None 
andB 
Cn 
In-Phase 


Bi 
Ai 
Remaining 
A 
Fi 
tpHL 
None 
andB 
Cn 
In-Phase 


Ai 
Bi 
Remaining 
A 
p 
tpLH 
None 
None 
andB, 
Cn 
In-Phase 


Ai 
Bi 
None 
None 
Remaining 
A 
P 
In-Phase 
tpHL 
andB, 
Cn 


tpLH 
Bi 
Ai 
None 
None 
Remaining 
A 
P 
In-Phase 
andB, 
Cn 


Bi 
Ai 
None 
None 
Remaining 
A 
P 
In-Phase 
tpHL 
and B, Cn 


Ai 
None 
Bi 
Remaining 
B 
Remaining 
A, 
G 
In-Phase 
tpLH 
Cn 


tPHL 
Ai 
None 
Bi 
RemainingB 
Remaining 
A, 
G 
In-Phase 
Cn 


Bi 
None 
Ai 
RemainingB 
Remaining 
A, 
G 
tpLH 
Cn 
In-Phase 


tpHL 
Bi 
None 
Ai 
Remaining 
B 
Remaining 
A, 
G 
In-Phase 
Cn 


tpLH 
Cn 
None 
None 
AliA 
AIIB 
Any 
F 
In-Phase 
or Cn+4 


Cn 
None 
None 
Ail A 
AilB 
Any 
F 
tpHL 
orCn+4 
In-Phase 


tpLH 
Ai 
None 
Bi 
Remaining 
B 
Remaining 
A. 


Cn+4 
Out-ol-Phase 
Cn 


tpHL 
Ai 
None 
Bi 
Remaining 
B 
Remaining 
A. 


Cn+4 
Out-ol-Phase 
Cn 


tpLH 
Bi 
None 
Ai 
Remaining 
B 
Remaining 
A, 


Cn+4 
Out-ol-Phase 
Cn 


tpHL 
Bi 
None 
Ai 
Remaining 
B 
Remaining 
A, 


Cn+4 
Out-ol-Phase 
Cn 


TEXAS ." 
INSIRUMENlS 


54ACT11881,74ACT11881 


ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PARAMETER MEASUREMENT INFORMATION 


D1FF Mode Test Table 


FUNCTION 
INPUTS: 
51 = 52 = 4.5 V, SO = 53 = M = 0 v 


INPUT 
OTHER 
INPUT 
SAME 
BIT 
OTHER 
DATA 
INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
APPLY 
APPLY 
APPLY 
APPLY 
UNDER 
WAVEFORM 


TEST 
4.5V 
GND 
4.5V 
GND 
TEST 
(SEE 
NOTE 
2) 


Ai 
None 
Bi 
Remaining 
A 


Remaining 
B, 
Fi 
In-Phase 
tPLH 
Cn 


Ai 
None 
Bi 
Remaining 
A 
Remaining 
B, 


Fi 
In-Phase 
tPHL 
Cn 


tpLH 
Bi 
Ai 
None 
Remaining 
A 
Remaining 
B, 


Fi 
Out-ol-Phase 
Cn 


tpHL 
Bi 
Ai 
None 
Remaining 
A 
Remaining 
B, 


Fi 
Out-ot-Phase 
Cn 


tpLH 
Ai 
None 
Bi 
None 
Remaining 
A 
P 
In-Phase 
and B, Cn 


tpHL 
Ai 
None 
Bi 
None 


Remaining 
A 
P 
In-Phase 
and B, Cn 


tpLH 
Bi 
Ai 
None 
None 


Remaining 
A 
P 
Out-ot-Phase 
and B, Cn 


tpHL 
Bi 
Ai 
None 
None 
Remaining 
A 
P 
Out-ol-Phase 
and B, Cn 


tpLH 
Ai 
Bi 
None 
None 
Remaining 
A 
G 
In-Phase 
and El, Cn 


tpHL 
Ai 
ai 
None 
None 


Remaining 
A 
G 
In-Phase 
andB, 
Cn 


tPLH 
ai 
None 
Ai 
None 
Remaining 
A 
G 
Out-ol-Phase 
andEl, 
Cn 


tpHL 
Bi 
None 
Ai 
None 


Remaining 
A 
G 
Out-ol-Phase 
and a, Cn 


tpLH 
Ai 
None 
ai 
Remaining 
A 
Remaining 
B, 
A=B 
In-Phase 
Cn 


tpHL 
Ai 
None 
ai 
Remaining 
A 


Remaining 
8, 
A=B 
In-Phase 
Cn 


tpLH 
ai 
Ai 
None 
Remaining 
A 


Remaining 
B, 


A=B 
Out-ol-Phase 
Cn 


tpHL 
ai 
Ai 
None 
Remaining 
A 
Remaining 
B, 


A=B 
Out-ol-Phase 
Cn 


tPLH 
Cn 
None 
None 
AIiAanda 
None 
Cn+4 
In-Phase 
or Any F 


tpHL 
Cn 
None 
None 
AIiAanda 
None 
Cn+4 
In-Phase 
or Any F 


tPLH 
Ai 
ai 
None 
None 


Remaining 
A, 
Cn+4 
Out-ol-Phase 
a,Cn 


tpHL 
Ai 
Bi 
None 
None 
Remaining 
A, 
Cn+4 
a,Cn 
Out-ol-Phase 


tpLH 
ai 
None 
Ai 


Remaining 
A, 
None 
a,Cn 
Cn+4 
In-Phase 


tpHL 
ai 
None 
Ai 
None 


Remaining 
A, 
Cn+4 
In-Phase 
a,Cn 
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ARITHMETIC LOGIC UNITS/FUNCTION 
GENERATORS 


PARAMETER MEASUREMENT INFORMATION 


Logic 
Mode Test Table 


FUNCTION 
INPUTS: 
Sl = S2 = M = 4.5 V, SO = S3 = M = 0 v 


INPUT 
OTHER 
INPUT 
SAME 
BIT 
OTHER 
DATA 
INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
APPLY 
APPLY 
APPLY 
APPLY 
UNDER 
WAVEFORM 


TEST 
4.5V 
GND 
4.5V 
GND 
TEST 
(SEE 
NOTE 
2) 


Ai 
Si 
None 
None 


Remaining A 


Fi 
Out-ot-Phase 
lpLH 
and S. Cn 


Ai 
Si 
None 
None 


Remaining A, 


Fi 
Out-ot-Phase 
lpHL 
and S, Cn 


Si 
Ai 


Remaining A, 


Fi 
lPLH 
None 
None 
and S, Cn 
Out-ot-Phase 


lpHL 
Si 
Ai 
None 
None 
Remaining A, 
Fi 
Out-ot-Phase 
and S, Cn 
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54AC16240, 74AC16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 


54AC16240 
.•. 
WD 
PACKAGE 
74AC16240 
.•• 
DL PACKAGE 


(TOP 
VIEW) 


The device can be used as four 4-bit buffers, 
two 
a-bit 
buffers, 
or 
one 
16-bit 
buffer. 
This 
device 
provides 
inverting 
outputs 
and 
symmetrical 
G 
(active-low 
output 
enable) 
inputs. 
The 
'AC16240 
is 
packaged 
in 
Tl's 
shrink 
small-outline 
package 
(SSOP), which 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 54AC16240 is characterized 
for operation over the full military temperature 
range of -55·C 
to 125·C. 


The 74AC16240 is characterized 
for operation from -40·C 
to a5·C. 


• 
Members 
of the Texas Instruments 
Widebus'" 
Family 


• 
Packaged 
in Shrink 
Smail-Outline 
300-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll 
Center-to-Center 
Pin Spacings 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) hLm Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 'AC16240 
is a 16-bit buffer and line driver 
designed 
specifically 
to 
improve 
both 
the 
performance 
and 
density 
of 
3-state 
memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 


1G 


lY1 


1Y2 


GND 


1Y3 


1Y4 
Vcc 
2Y1 


2Y2 


GND 
10 


2Y3 
11 


2Y4 
12 


3Yl 
13 


3Y2 
14 


GND 
15 


3Y3 
16 


3Y4 
17 


Vcc 
18 


4Yl 
19 


4Y2 
20 


GND 
21 


4Y3 
22 


4Y4 
23 
4G 
24 


INPUTS 
OUTPUT 
G 
A 
Y 
L 
H 
L 
L 
L 
H 
H 
X 
Z 


2G 


1A1 


1A2 


GND 


1A3 


lA4 
Vcc 
2A1 


40 
2A2 


39 
GND 


38 
2A3 


37 
2A4 


36 
3A1 


35 
3A2 


34 
GND 


33 
3A3 


32 
3A4 


31 
Vcc 
30 
4A1 


29 
4A2 


28 
GND 


27 
4A3 


26 
4A4 


25 
3G 


UNLESS 
OTHERW~ 
NOTED 
this 
doeument 
contain. 
PRODUCTION DA.fA information 
current 
•• of publlcltlon 
dlte. 
Products conform to apectfk:ltIon. per the termI of r.OI 
••••••••••••• 
__ 
• 
not 
___ 
0111_ 
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54AC16240, 74AC16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 


1 
"- 
EN1 
48 
"- 
EN2 
25 
"- 
EN3 
24 
"- 
EN4 
••• 
r 
47 
IV 
2 
1 
46 
3 
« 
.... 
5 
~ 
6 


41 
2V 
8 
1 
40 
.... 
9 


38 
11 


37 
12 


36 
1 
3V 
13 


35 
14 


33 
16 


32 
.... 
17 


30 
19 
1 
4V 
29 
20 


27 
22 


26 
.... 
23 


47 
2 
lAl 
lYl 


46 
3 
lA2 
lY2 


44 
5 
lA3 
lY3 


43 
6 
lA4 
lY4 


1A1 
1A2 
1A3 
1M 
2A1 
2A2 
2A3 
2A4 


3A1 
3A2 
3A3 
3A4 
4A1 
4A2 
4A3 


4A4 
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54AC16240, 74AC16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 


absolute maximum ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 
mA 
Output clamp current, 10K (VO < 0 or Vo > VCC)........................................ 
±50 
mA 
Continuous output current, 10 (V0 = 0 to VCC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins........................................... 
±400 
mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 


and functional 
operation 
01 the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
lor extended 
periods 
may allect 
device 
reliability. 
NOTE 
1: The input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54AC16240 
74AC16240 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply 
voltage 
(see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


Vcc 
= 3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC 
- 
4.5V 
3.15 
3.15 
V 


VCC 
~ 
5.5V 
3.85 
3.85 


VCC 
~ 
3V 
~ 
0.9 
0.9 


VIL 
Low-level 
input voltage 
VCC 
~ 
4.5V 
~ 
1.35 
1.35 
V 


VCC 
- 
5.5V 
;;; 
1.65 
1.65 


VI 
Input voltage 
0 
~ 
Vcc 
0 
Vcc 
V 


Vo 
Output 
voltage 
0 
'"- 


VCC 
0 
Vcc 
V 


VCC 
- 
3V 
::r 
-4 
-4 


IOH 
High-level 
output 
current 
Vcc 
- 
4.5V 
Q 
-24 
-24 
mA 


Vcc 
- 
5.5V 
t;: 
-24 
-24 


VCC 
~ 3V 
(l 
12 
12 


IOL 
Low-level 
output 
current 
Vcc 
= 4.5V 
24 
24 
mA 


VCC 
~ 
5.5V 
24 
24 
atlav 
Input transition 
rise or lall rate 
0 
10 
0 
10 
nslV 


TA 
Operating 
Iree-air 
temperature 
-55 
125 
-40 
85 
·c 


TEXAS • 
INSTRUMENTS 


54AC16240, 74AC16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


TA 
- 
2S'C 
S4AC16240 
74AC16240 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H = -SO"A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


IOH=-4mA 
3V 
2.58 
2.4 
2.48 
VOH 
4.5V 
3.94 
3.7 
3.8 
V 


10H = -24mA 
5.5V 
4.94 
4.7 
4.8 
10H = -50 
mAt 
5.5V 
3.85 


10H - 
75 mAt 
5.5V 
3.85 
3V 
0.1 
0.1 
0.1 


10L = 50 "A 
4.5V 
0.1 
0.1 
0.1 
5.5V 
0.1 
,,0.1 
0.1 


10L - 
12mA 
3V 
0.36 
Q;5 
0.44 
VOL 
4.5V 
0.36 
.: 
.' 
0.5 
0.44 
V 


10L = 24 mA 
5.5V 
0.36 .. ~ 
0.5 
0.44 


10L - 50 mAt 
5.5V 
1.65 
10L = 75 mAt 
5.5V 
1.65 


II 
VI - VCC or GND 
5.5V 
±0.1 
±1 
±1 
"A 
10Z 
Vo - 
VCC or GND 
5.5V 
±0.5 
±10 
±5 
"A 
ICC 
VI - 
VCC or GND, 10 - 
0 
5.5V 
8 
160 
80 
~ 
Cj 
VI - 
VCC or GND 
5V 
4.5 
pF 


Co 
Vo - VCC or GND 
5V 
12 
pF 


switching characteristics over recommended operating free-air temperature range, 
VCC = 3.3 V ±O.3 V (see Note 3) 


FROM 
TO 
TA 
- 
2S'C 
S4AC16240 
74AC16240 
PARAMETER 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 
(INPUn 
(OUTPUn 
tPLH 
1.8 
5.4 
7.S 
1.8 
8.9 
1.8 
8.3 


tPHL 
A 
y 


2.5 
7 
9.3 
2.5. 
1\>.8 
2.S 
10.2 
ns 


tPZH 
G 
2.1 
6.1 
8.5 
2:'1 
10.2 
2.1 
9.5 


tPZL 
Y 
2.9 
8.4 
11.3 
:'2.9 
13.5 
2.9 
12.6 
ns 


tPHZ 
G 
4.3 
6.2 
8.3 
4.3 
9 
4.3 
8.7 
tPLZ 
Y 
3.6 
6 
7.8 
3.6 
8.5 
3.6 
8.4 
ns 


TEXAS 
• 
INSTRUMENTS 


54AC16240, 74AC16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
Vcc 
= 5 V ±O.5 V (see Note 4) 


FROM 
TO 
TA 
- 
2S"C 
S4AC16240 
74AC16240 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


IpLH 
1.3 
3.3 
5.3 
1.3 
,(6.2 
1.3 
5.8 


IPHL 
A 
Y 
1.9 
4.3 
6.5 
1.9 ••.)~?:iP 
1.9 
7.1 
ns 


IPZH 
G 
1.6 
3.8 
5.9 
W\~-7 
1.6 
6.6 


IPZL 


Y 
3.2 
4.7 
7.2 
q'2~- 
8.7 
2.2 
8.1 
ns 


IPHZ 
G 
4.2 
6 
7.7 
lI(2 
8.4 
4.2 
8.1 


IPLZ 


Y 
3.4 
5.1 
6.9 
3.4 
7.5 
3.4 
7.3 
ns 


operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 


TEXAS 
• 
INSTRUMENTS 


54ACT16240, 74ACT16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 


• 
Members 
of the Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
In Shrink 
Smail-Outline 
300-mil 
Packages 
(SSOP) and 3BO-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil 
Center-to-Center 
Pin Spacings 


• 
Inputs 
Are TTL-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-,...mProcess 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The' ACT16240 is a 16-bit buffer and line driver 
designed 
specifically 
to 
improve 
both 
the 
performance 
and 
density 
of 
3-state 
memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 


54ACT16240 
••• 
WD 
PACKAGE 
74ACT16240 
••• 
DL PACKAGE 


(TOP 
VIEW) 


1G 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
3Y1 


3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 


4Y3 
4Y4 
4G 


~1 
U48] 


[ 
2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


[9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


2G 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vcc 
4A1 
4A2 
GND 


4A3 
4A4 
3G 
The device can be used as four 4-bit buffers, 
two 
8-bit 
buffers, 
or 
one 
16-bit 
buffer. 
This 
device provides inverting outputs and symmetrical IT (active-low output enable) inputs. The •ACT16240 is 
packaged 
in TI's 
shrink 
small-outline 
package 
(SSOP), which 
provides 
twice 
the 
I/O 
pin count 
and 
functionality 
of a standard small-outline package in the same printed-circuit-board 
area. 


The 54ACT16240 
is characterized 
for operation 
over the full military temperature 
range of 
- 55"C to 
125"C. The 74ACT16240 is characterized for operation from - 40"C to 85"C. 


INPUTS 
OUTPUT 


G 
A 
y 


L 
H 
L 


L 
L 
H 
H 
X 
Z 
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contains 
PRODUCTlON 
DATA. information curr.nt 
• 
of publication 
elite. 


ProductI conlonn to apec:ffIc:Idona 
per the lenni of T•••• 


inltnmentllUncIIrd 
wtmnty. 
Productton procnsIng 
does 
not 
_ 
••••••• 
_01 
••_ 
TEXAS 
." 
INSTRUMENTS 


54ACT16240, 74ACT16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 mA 
Output clamp current, 10K (VO < 0 or Vo > VCC)........................................ 
±50 mA 
Continuous output current, 10 (VO = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins........................................... 
±400 mA 
Storage temperature range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54ACT16240 
74ACT16240 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 3) 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
04.0.6 
0.6 
V 


VI 
Input voltage 
oA'~ce 
0 
Vce 
V 


Vo 
Output 
voltage 
::tF.~C 
0 
Vce 
V 


IOH 
High-level 
output 
current 
~ 
~ 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
'< 
24 
24 
mA 


allav 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
65 
·c 


TEXAS • 
INSTRUMENTS 


54ACT16240, 74ACT16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


TA 
- 
2S"C 
S4ACT16240 
74ACT16240 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.SV 
4.4 
4.4 
4.4 
IOH = -SO"A 
5.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.94 
3.8 
VOH 
IOH = -24mA 
4.94 
4.8 
V 
5.5V 
4.94 


IOH - 
-SOmAt 
5.5V 
3.85 


IOH = -75mAt 
5.5V 
3.85 


4.5V 
0.1 
-0.1 
0.1 
IOl ~ 50 "A 
5.5V 
0.1 
0.1 
0.1 


4.5V 
0.36 
0.5 
0.44 
VOL 
IOl = 24mA 
5.5V 
0.36 
. 0.5 
0.44 
V 


IOl ~ 50 mAt 
5.5V 
1.65 


IOl - 
75 mA1 
5.5V 
~ 
1.65 


II 
VI - 
VCC or GND 
5.5V 
±0.1 
±1 
±1 
"A 
IOZ 
Vo ~ VCC or GND 
5.5V 
±0.5 
±10 
±5 
"A 
ICC 
VI - VccorGND,lo 
- 
0 
5.5V 
8 
4 
160 
80 
"A 


6ICC* 
Other inputs at 
S.5V 
0.9 
1 
1 
mA 
One input at 3.4 V, GND or VCC 


Ci 
VI ~ VCC or GND 
5V 
4.5 
pF 


Co 
Vo - VCC or GND 
5V 
12 
pF 
1 Not more than one output should be tested at a time, and the duration 01the test should not exceed 10 ms. 
* This is the increase in supply current for each input that is at one of the specified TTl voltage levels rather than 0 V or Vcc. 


switching characteristics over recommended operating free-air temperature range, 
Vcc 
= 5 V ±O.5 V (see Note 4) 


FROM 
TO 
TA = 2S"C 
S4ACT16240 
74ACT16240 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tPlH 
2.3 
5 
7.7 
2.3 
9 
2.3 
8.5 


tpHl 
A 
Y 
4.1 
6.7 
9.2 
4.1 
11.1 
4.1 
10.2 
ns 


tPZH 
G' 
2.6 
5.6 
8.S 
2.6 
10.1 
2.6 
9.4 


tPZl 


Y 
3.3 
6.7 
10.2 
3.3 
,~-2.2 
3.3 
11.4 
ns 


tPHZ 
G 
5.9 
8.3 
11 
5.9 
12.7 
5.9 
12 


tPLZ 
Y 
5.1 
7.4 
9.9 
5.1 
11.3 
5.1 
10.7 
ns 


operating characteristics, VCC = 5 V, TA = 25°C 


PARAMETER 


TEXAS 
." 
INSTRUMENTS 


54AC16244, 74AC16244 
16·BIT BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
T1018(}.-[)3465, 
MARCH 1990 


• 
Member 
of the Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
In Shrink 
Small Outline 
3GO-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll 
Center-to-Center 
Pin Spacings 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
Flow-Through 
Architecture 
to Optimize 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) l-JLm Process 


• 
50o-mA Typical 
Latch-Up 
Immunity 
at 125°C 


54AC16244 
••• 
WD 
PACKAGE 
74AC16244 
••• 
DL PACKAGE 


(TOP 
VIEW) 


description 


The 'AC16244 
is a 16-bit buffer and line driver 
designed 
specifically 
to 
improve 
both 
the 
performance 
and 
density 
of 
3-state 
memory 
address drivers, clock drivers, and bus-oriented 
receivers 
and transmitters. 
The device can be 
used as four 4-bit buffers, two a-bit buffers, or 
one 
16-bit 
buffer. 
This 
device 
provides 
true 
outputs and symmetrical G (active-low) 
output- 
enable inputs. 


The 74AC16244 
is packaged 
in the Tl's shrink small-outline 
package (SSOP), which provides twice the 
functionality 
of standard small-outline packages in the same PCB area. 


The 54AC16244 is characterized for operation over the full military temperature 
range of - 55·C to 125·C. 


The 74AC16244 is characterized for operation from - 40·C to a5·C. 


1G 


1Y1 


1Y2 
GND 


1Y3 


1Y4 
Vcc 
2Yt 
2Y2 
GND 
2Y3 
2Y4 
3Yt 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
4G 


"tJ 
:JJo 
Cc:o 
-t 


"tJ 
:JJm:sm 
. 
:e EPIC and W,debus 
are trademarks 
of Texas 
Instruments 
Incorporated. 
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1 U 48 
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47 
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46 
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45 
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44 
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43 


7 
42 


8 
41 


9 
40 
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39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


2G 
tAt 
tA2 
GND 
tA3 
tA4 
VCC 
2At 


2A2 
GND 


2A3 


2A4 


3A1 


3A2 
GND 
3A3 
3A4 
VCC 
4At 


4A2 
GND 
4A3 
4A4 
3G 
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54AC16244, 74AC16244 
16·BIT BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
TI0180-03465, 
MARCH 1990 


2 
1A1 
1'17 
1Y1 
46 
3 
1A2 
1Y2 
44 
5 
1A3 
1Y3 
43 
6 
1A4 
1Y4 
41 
8 
2A1 
2'17 
2Y1 
40 
9 
2A2 
2Y2 
38 
11 
2A3 
2Y3 
37 
12 
2A4 
2Y4 
36 
13 
3A1 
3'17 
3Y1 
35 
14 
3A2 
3Y2 
33 
16 
3A3 
3Y3 
32 
17 
3A4 
3Y4 
30 
19 
4A1 
4'17 
4Y1 
29 
20 
4A2 
4Y2 
27 
22 
4A3 
4Y3 
26 
23 
4A4 
4Y4 


t This symbol is in accordance with ANSI/IEEE Std 91-1964 and 
IEC Publication 617-12. 


6 2Y1 


9 2Y2 


11 2Y3 


12 2Y4 


13 3Y1 


14 3Y2 


16 3Y3 


17 3Y4 


3= 


19 4Y1 
W 
:> 


20 4Y2 
Wa: 
22 4Y3 
Q. 


23 4Y4 
I-0 
::»c0a: 
Q. 
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TEXAS 
• 
INSTRUMENTS 


54AC16244, 74AC16244 
16·BIT BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
D3465. MARCH 1990- TI0180 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-O.S V to 7 V 
Input voltage range, VI (see Note 1) 
-O.S V to VCC + O.SV 
Output voltage range, Va (see Note 1) 
-O.S V to VCC + O.SV 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 mA 
Output clamp current, 10K (VA < 0 or Va > VCC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± so mA 
Continuous output current, 10 (VA = 0 to VCC)........................................... 
±SO mA 
Continuous current through VCC or GND pins........................................... 
±400 
mA 
Storage temperature 
range 
- 6S·C to 1S0·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
raijngs 
only 


and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operaijng 
condiijons" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54AC16244 
74AC16244 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC 
- 
3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC = 4.5V 
3.15 
3.15 
V 


VCC = 5.5V 
3.85 
3.85 


VCC 
- 
3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
VCC 
- 
4.5V 
1.35 
1.35 
V 


VCC = 5.5V 
1.65 
1.65 


VI 
Input voltage 
0 
Vcc 
0 
Vcc 
V 


Vo 
Output 
voltage 
0 
Vcc 
0 
VCC 
V 


VCC 
- 
3V 
-4 
-4 


IOH 
High·level 
output 
current 
Vcc 
= 4.5V 
-24 
-24 
mA 


Vcc 
= 5.5V 
-24 
-24 


Vcc 
= 3V 
12 
12 


IOL 
Low-level 
output 
current 
Vcc 
- 
4.5V 
24 
24 
mA 


Vcc 
= 5.5V 
24 
24 


allav 
Input transition 
rise or fall rate 
0 
10 
0 
10 
ns/V 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


.":IJo 
C 
Co 
-t 
.":IJrn<- 
rn=E----------------------- 
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54AC16244, 74AC16244 
16·BIT BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
TI0180-03465. 
MARCH 1990 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA = 2SOC 
S4AC16244 
74AC16244 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


tOH = -SOp.A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


10H - 
-4mA 
3V 
2.58 
2.4 
2.48 
Voo 
4.5V 
3.94 
3.7 
3.8 
V 


100 = -24mA 
5.5V 
4.94 
4.7 
4.8 


10H - 
-SOmAt 
5.5V 
3.85 


10H - 
-75 
mAt 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


tOl = so p.A 
4.5 V 
0.1 
0.1 
0.1 


5.5V 
0.1 
0.1 
0.1 


10l ~ 12mA 
3V 
0.36 
0.5 
0.44 
VOL 
4.5V 
0.36 
0.5 
0.44 
V 


10l = 24mA 
5.5V 
0.36 
0.5 
0.44 


10l ~ SOmAt 
5.5V 
1.65 


tOl = 75 mAt 
5.5V 
1.65 


II 
VI - Vce or GND 
5.5V 
±0.1 
±1 
±1 
p.A 


10Z 
VI - Vce or GND 
5.5V 
±0.5 
±10 
±5 
p.A 


Ice 
VI - Vce or GND, 10 = 0 
5.5V 
8 
160 
80 
p.A 
C; 
VI - 
Vce or GND 
5V 
4.5 
Co 
VI - 
Vce or GND 
5V 
12 
pF 


3= 
U.I-> 
U.Ia: 
0.. 


••••o 
::::» 
Qoa: 
________________________________ 
0.. 
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54ACT16244, 74ACT16244 
16·BIT BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
TI0181-D3465, 
MARCH 199O-REVISED 
JULY 1990 


• 
Members 
of the Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
In Shrink 
Small Outline 
300-mil 
Packages 
(SSOP) and 380-mil 
Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil 
Center-To-Center 
Pin Spacings 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-/Lm Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


54ACT16244 •.. WD PACKAGE 
74ACT16244 ••• DL PACKAGE 
(TOP VIEW) 


description 


The 'ACT16244 is a 16-bit buffer and line driver 
designed 
specifically 
to 
improve 
both 
the 
performance 
and 
density 
of 
3-state 
memory 
address drivers, clock drivers, and bus-oriented 
receivers 
and transmitters. 
The device can be 
used as four 4-bit buffers, two a-bit buffers, or 
one 
16-bit 
buffer. 
This 
device 
provides 
true 
outputs and symmetrical G (active-low) 
output- 
enable inputs. 


The 74ACT16244 
is packaged in Tl's shrink small-outline 
package (SSOP), which provides twice the I/O 
pin count and functionality 
of standard small-outline 
packages in the same printed-circuit-board 
area. 


The 54ACT16244 
is characterized 
for operation 
over the full military temperature 
range of 
-55·C 
to 
125·C. The 74ACT16244 
is characterized 
for operation from -40·C 
to 85·C. 


1G 


1Y1 


1Y2 
GND 


1Y3 


1Y4 
Vcc 
2Yl 


2Y2 
GND 


2Y3 


2Y4 


3Yl 


3Y2 
GND 


3Y3 


3Y4 
Vcc 
4Yl 


4Y2 
GND 


4Y3 


4Y4 
4<3 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


2<3 
1A1 


1A2 
GND 
lA3 
1M 


VCC 
2Al 


2A2 
GND 


2A3 


2A4 
3Al 


3A2 
GND 


3A3 


3A4 
Vcc 
4A1 


4A2 
GND 


4A3 


4A4 
3<3 
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54ACT16244, 74ACT16244 
16·BIT BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
TI01B1-D3465. 
MARCH 199Q-REVISED 
JULY 1990 


INPUTS 
OUTPUT 


G 
A 
Y 
L 
H 
H 


L 
L 
L 


H 
X 
Z 


logic symbolt 


_ 
1 
1G_ 
48 
2G_ 
25 
3G 
4G 24 


47 
2 
1A1 
1Y1 
46 
3 
1A2 
1Y2 
44 
5 
1A3 
1Y3 
43 
8 
1A4 
1Y4 
41 
8 
2A1 
2'7 
2Y1 
40 
9 
2A2 
2Y2 
38 
11 
2A3 
2Y3 
37 
12 
2A4 
2Y4 
38 
13 
3A1 
3'7 
3Y1 
35 
14 
3A2 
3Y2 
33 
18 
3A3 
3Y3 
32 
17 
3A4 
3Y4 
30 
19 
4A1 
4'7 
4Y1 
29 
20 
4A2 
4Y2 
27 
22 
4A3 
4Y3 
28 
23 
4A4 
4Y4 
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54ACT16244, 74ACT16244 
16·BIT BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
03465, MARCH 19!1O--REVISEO JULY 1990-TI0181 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1)....................................... 
-0.5 
V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) 
± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC)........................................ 
± 50 mA 
Continuous output current, 10 (Vo = 0 to VCC). . . . . .. . . . . .. . .. . .. . . . . .. . .. . .. . . .. . .. . .. . . 
± 50 mA 
Continuous current through VCC or GND pins........................................... 
±400 mA 
Storage temperature range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input 
and output 
voltage 
ratings 
may be exceeded 
~ the input 
and output 
current 
ratings 
are observed. 


54ACT16244 
74ACT16244 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 3) 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High·level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
~.8 
0.8 
V 


VI 
Input voltage 
o •..'>~E:C 
0 
Vcc 
V 


Vo 
Output 
voltage 
~,~ 
0 
Vcc 
V 


IOH 
High-level 
output 
current 
q"'-,.."(,' 
24 
24 
mA 


IOL 
Low·level 
output 
current 
'( 
24 
24 
mA 


li.tlli.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 
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54ACT16244, 
74ACT16244 
16·BIT BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
TI0181-03465, 
MARCH 1991l-REVISEO JULY 1990 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


TA 
- 
25'C 
54ACT16244 
74ACT16244 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.5V 
4.4 
4.4 
4.4 
10H = -50p.A 
5.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.7 
3.8 
VOH 
10H ~ 
-24mA 
5.5V 
4.94 
4.7 
4.8 
V 


10H - 
-50mAt 
5.5V 
3.85 


10H - 
-75mAt 
5.5V 
3.85 


4.5V 
0.1 
0.1 
0.1 
10L = 50p.A 
5.5V 
0.1 
4>.1 
0.1 


4.5V 
0.36 
.."V~ 
0.44 
VOL 
10L = 24mA 
5.5V 
0.36 
('\V,~O.5 
0.44 
V 


10L - 
50 mAt 
5.5V 
q""-o..<v 
1.65 


10L ~ 
75 mAt 
5.5V 
'< 
1.65 


II 
VI - 
VCC or GND 
5.5V 
±0.1 
±1 
±1 
p.A 


10Z 
VI - 
VCC or GND 
5.5V 
±0.5 
±10 
±5 
p.A 


ICC 
VI - 
VCC or GND, 
10 - 
0 
5.5V 
8 
160 
80 
p.A 


6ICC* 
One input at 3.4 V, 
5.5V 
0.9 
1 
1 
mA 
Other 
inputs 
at GND or VCC 


Ci 
VI - 
Vcc 
or GND 
5V 
4.5 
pF 


Co 
VI ~ VCC or GND 
5V 
13.5 
pF 


t Not more 
than 
one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 


* This is the increase 
in supply 
current 
for each 
input that 
is at one of the specified 
TIL 
voltage 
levels 
rather 
than 
0 V or VCC. 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc 
= 5 V ±O.5 V (unless otherwise 
noted) (see Note 4) 


FROM 
TO 
TA 
- 
25'C 
54ACT16244 
74ACT16244 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tPLH 
4 
6.5 
8.5 
4 
.\0.3 
4 
9.4 


tpHL 
A 
Y 
3.4 
6.3 
8.7 
3.4 •.,"'fQl! 
3.4 
9.5 
ns 


tpZH 
G 
3 
5.8 
8.1 
_~\~.5 
3 
8.9 


tPZL 
y 
3.7 
6.7 
9.3 
(t'.r~ 
11 
3.7 
10.3 
ns 


tPHZ 
G 
5.4 
8.1 
10.3 
5:4 
12 
5.4 
11.3 


tPHL 
Y 
5 
7.5 
9.5 
5 
10.9 
5 
10.3 
ns 


operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
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54AC16245, 74AC16245 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


• 
Members 
of the Texas Instruments 
Wide bus" 
Family 


• 
Packaged 
In Shrink 
Small Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mll 
Center-to-Center 
Pin Spacings 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) h.l.m 
Process 


• 
SOG-mA Typical 
Latch-Up 
Immunity 
at 12S'C 


54AC16245 ••• WD PACKAGE 
74AC16245 ••• DL PACKAGE 
(TOP VIEW) 


This 
device 
can 
be 
used 
as 
two 
8-bit 
transceivers 
or one 16-bit transceiver. 
It allows 
data transmission 
from the A bus to the 8 bus 
or from 
the 
8 bus to the 
A bus, depending 
upon 
the 
logic 
level 
at the 
direction 
control 
inputs 
(DIR). The 
enable 
inputs 
(G) 
can 
be 
used to disable the device 
so that the buses 
are effectively isolated. 


The 74AC16245 
is packaged 
in TI's shrink small-outline 
package (SSOP), which provides twice the I/O 
pin count and functionality of standard small-outline packages in the same printed-circuit-board 
area. 


The 
S4AC1624S 
is characterized 
over the 
full 
military 
temperature 
range 
of 
- S5'C 
to 
125·C. 
The 
74AC16245 is characterized for operation from - 40'C to 8S·C. 


1DIR 
181 
182 
GND 


183 
184 
Vcc 
185 


186 
GND 


187 
188 
281 
282 
GND 


283 
284 
Vcc 
285 
286 
GND 
287 
288 
2DIR 


1U46 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 
15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


lG 
lAl 
lA2 
GND 
lA3 
lA4 
Vcc 
lA5 
lA6 
GND 
lA7 


lAB 


2A1 
2A2 
GND 


2A3 


2A4 
Vcc 
2A5 


2A6 
GND 


2A7 


2A8 
2G 


description 


The 
'AC16245 
is 
a 
16-bit 
(dual-octal) 
noninverting 
3-state 
transceiver 
designed 
for 
asynchronous 
two-way communication 
between 
data buses. The control function implementation 
minimizes external timing requirements. 


CONTROL 
INPUTS 
OPERATION 
~ 
DIR 
L 
L 
B data to A bus 
L 
H 
A data to B bus 
H 
X 
Isolation 


UNLESS 
OTHERWISE 
NOTED 
tNa 
doculMnt 
contlinl 
PRODUCTtONDATAlnfonnItion 
CUfNflt 
II 01 pubIIcIUon date. 


Products conform to tptdftcItklnt 
ptr the lenni of r.U1 
____ .-_-nOI 
_ 
••••••• 
_of 
••__ 
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2DIR 
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54AC16245, 74AC16245 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
{unless otherwise 
noted)t 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) . .. 
.. 
.. 
.. 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
±20 mA 
Output clamp current, 10K (VO < 0 or Vo > VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (VO = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins 
± 400 mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54AC16245 
74AC16245 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC = 3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC = 4.5V 
3.15 
3.15 
V 


VCC = 5.5V 
3.85 
3.85 


VCC 
- 
3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
Vcc 
= 4.5V 
1..3'5 
1.35 
V 


Vcc 
= 5.5V 
,_ '''i:65 
1.65 


VI 
Input voltage 
0 
~VCC 
0 
Vcc 
V 


Vo 
Output 
voltage 
0 ,", 
Vcc 
0 
Vcc 
V 


VCC = 3V 
,.-0;' 
-4 
-4 


IOH 
High-level 
output 
current 
VCC = 4.5V 
, 
-24 
-24 
mA 


VCC = 5.5V 
-24 
-24 


VCC 
- 
3V 
12 
12 


IOL 
Low-level 
output 
current 
VCC = 4.5V 
24 
24 
mA 


VCC = 5.5V 
24 
24 


l1t1lJ.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslY 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·c 
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54AC16245, 74AC16245 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


TA - 
25°C 
54AC16245 
74AC16245 
PARAMETER 
TEST CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H ~ -50I'A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


10H - 
-4mA 
3V 
2.58 
2.4 
2.48 
VOH 
3.7 
3.8 
V 
4.5V 
3.94 
10H ~ -24mA 
5.5V 
4.94 
4.7 
4.8 


10H - 
-50mAt 
5.5V 
3.85 


10H ~ -75mAt 
5.5V 
>( 
3.85 


3V 
0.1 
S~ 
0.1 


10L = 5Ol'A 
4.5V 
0.1 
_d\~O.l 
0.1 


5.5V 
0.1 
q'<",«"- 
0.1 
0.1 


10L - 
12mA 
3V 
0.36 
'( 
0.5 
0.44 
VOL 
4.5V 
0.36 
0.5 
0.44 
V 


10L ~ 24mA 
5.5V 
0.36 
0.5 
0.44 


10L - 
50 mAt 
5.5V 
1.65 


10L - 
75 mAt 
5.5V 
1.65 


II 
I Control inputs 
VI ~ VCC or GND 
5.5V 
±0.1 
±1 
±1 
I'A 
10Z 
I Aor B ports* 
VI - 
Vce or GND 
5.5V 
±0.5 
±10 
±5 
I'A 
Ice 
VI - 
VccorGND,lO 
- 0 
5.5V 
8 
160 
80 
I'A 
Ci 
I Control inputs 
VI - VCC or GND 
5V 
4.5 
pF 


Cio 
I AorBports 
VI ~ Vce or GND 
5V 
16 
pF 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter 10Z includes the input leakage current. 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc 
= 3.3 V ± 0.3 V (see Figure 1) 


FROM 
TO 
TA - 
25°C 
54AC16245 
74AC16245 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tpLH 
2.5 
7.6 
10.4 
2.5 
J2.8 
2.5 
11.9 


tPHL 
AorB 
BorA 
3.1 
9 
12.3 
3.1 
1"'.3 
3.1 
13.5 
ns 


tPZH 
G 
2.8 
8.6 
11.8 
48 
,"14.4 
2.8 
13.2 


tPZL 
AorB 
3.9 
12 
16.2 
,;'9.9 
19.3 
3.9 
18 
ns 


tPHZ 
G 
5.3 
8.4 
10.4 
5.3 
11.6 
5.3 
11.2 


tPLZ 
AorB 
4.4 
7.7 
9.7 
4.4 
10.6 
4.4 
10.3 
ns 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc 
= 5 V ± 0.5 V (see Figure 1) 


FROM 
TO 
TA - 
25°C 
54AC16245 
74AC16245 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tPLH 
2 
4.6 
6.9 
2 
,(8.5 
2 
7.9 


tPHL 
AorB 
BorA 
2.5 
5.2 
7.9 
2.5 ••.~V_~5 
2.5 
8.9 
ns 


tPZH 
G 
2.3 
4.9 
7.5 
2I~,~9.3 
2.3 
8.6 


tPZL 
AorB 
3 
6.2 
9.5 
q.....•• 
~-11.6 
3 
10.7 
ns 


tpHZ 
G 
5 
7.2 
9.1 
"5 
10.2 
5 
9.8 


tpLZ 
AorB 
4.2 
6.2 
8.1 
4.2 
9 
4.2 
8.7 
ns 


TEXAS ~ 
INSTRUMENTS 


54AC16245, 74AC16245 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


operating characteristics, VCC 
5 V, TA = 25°C 


PARAMETER 
TESTCONDITIONS 


TEXAS 
.• 
INSTRUMENTS 


54ACT16245, 74ACT16245 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


• 
Members 
of the Texas Instruments 
Wide bus'" 
Family 


• 
Packaged 
In Shrink 
Small Outline 
300-mil 
Packages 
(SSOP) and 3BO-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-",m Process 


• 
500-mA Typical 
Latch-Up 
I,,;,munlty at 125°C 


description 


The 
'ACT16245 
is 
a 
16-bit 
bus 
transceiver 
organized 
as a dual-octal 
noninverting 
3-state 
transceiver 
and is designed 
for asynchronous 
two-way 
communication 
between 
data 
buses. 


The control 
function 
implementation 
minimizes 
external timing requirements. 


The devices allow data transmission from the A 
bus to the B bus or from the B bus to the A 
bus, 
depending 
upon 
the 
logic 
level 
at 
the 
direction 
control 
(DIR) input. The enable input 
(G) can be used to disable the device so that 
the buses are effectively isolated. 


The 
74ACT16245 
is packaged 
in Tl's 
shrink 
small-outline 
package 
(SSOP), which 
provides 
twice 
the 
I/O 
pin count 
and 
functionality 
of 
standard 
small-outline 
packages 
in the 
same 
printed-circuit-board 
area. 


The 54ACT16245 
is characterized 
over the full 
military temperature 
range of - 55°C to 125'C. 
The 74ACT16245 
is characterized 
for operation 
from - 40'C to B5'C. 


54ACT16245 
..• 
WD 
PACKAGE 
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•.. 
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54ACT16245, 74ACT16245 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


absolute maximum ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC)........................................ 
±50 mA 
Continuous output current,lo 
(Vo = 0 to VCC)........................................... 
±50 mA 
Continuous current through VCC or GND pins........................................... 
±400 mA 
Storage temperature range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 


not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54ACT16245 
74ACT16245 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 3) 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
.~ 
2 
V 


VIL 
Low-level 
input voltage 
,\''0.8 
0.8 
V 


VI 
Input voltage 
0 
-Q:- 
Vcc 
0 
Vcc 
V 


Vo 
Output 
voltage 
0 
....~ 
Vcc 
0 
Vcc 
V 


IOH 
High-level 
output 
current 
,.,'\)- 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
",-0' 
24 
24 
mA 


At/Av 
Input transition 
rise or fall rate 
" 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


NOTES: 
2. Unused 
or floating 
inputs 
should 
be tied to VCC through 
a pUliup resistor 
of approximately 
5 kfi 
or greater. 


3. All VCC and GND 
pins must 
be connected 
to the proper 
voltage 
supply. 


TEXAS 
• 
INSTRUMENTS 


54ACT16245, 74ACT16245 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA 
- 
25°C 
S4ACT1624S 
74ACT1624S 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.SV 
4.4 
4.4 
4.4 
10H = -SOILA 
5.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.94 
3.8 
VOH 
10H = -24mA 
5.5V 
4.94 
4.94 
4.8 
V 


10H = -50mAt 
5.5V 
3.85 


10H - 
75 mAt 
5.5V 
3.85 
4.5V 
0.1 
0.1 
0.1 
10L = 50ILA 
5.5V 
0.1 
0.1 
0.1 


4.5V 
0.36 
,\ 
0:5 
0.44 
VOL 
10L = 24mA 
5.5V 
0.36 
i 
0.5 
0.44 
V 


10L - 
50 mAt 
5.5V 
~~ 1.65 
10L - 
75 mAt 
5.5V 
1.65 


II 
I Control inputs 
V, - 
Vcc or GND 
5.5V 
±0.1 
±1 
±1 
!LA 


10Z 
I A orB ports* 
Va - Vcc or GND 
5.5V 
±0.5 
±10 
±5 
ILA 


ICC 
VI - 
Vccor 
GND, 10 - 0 
5.5V 
8 
160 
80 
ILA 


61CCI 
One input at 3.4 V, 


5.5V 
0.9 
1 
1 
mA 
O1herinputs at GND or Vcc 


Ci 
I Control inputs 
VI - Vcc or GND 
5V 
4.5 
pF 


Cio 
I AorBports 
Va - 
Vcc or GND 
5V 
16 
pF 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10Z includes the input leakage current II. 
I This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (see Figure 1) 


FROM 
TO 
TA 
- 
25°C 
S4ACT1624S 
74ACT1624S 
PARAMETER 
(INPUn 
(OUTPUn 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tpLH 
3.2 
6.9 
9.3 
3.2 
\1.5 
3.2 
10.5 


tPHL 
AorB 
BorA 
2.6 
6.4 
9.2 
2.6 
11.1 
2.6 
10.2 
ns 


tpZH 
G 
2.7 
6.4 
9.1 
2,7" .'\<10.9 
2.7 
10 


tPZL 
BorA 
3.4 
7.4 
10.5 
S,4 
12.6 
3.4 
11.6 
ns 


tPHZ 
G 
5.8 
9.2 
11.6 
5.8 
13.4 
5.8 
12.6 


IpLZ 
BorA 
5.5 
8.5 
10.8 
5.5 
12.7 
5.5 
11.8 
ns 


operating Characteristics, VCC 
= 5 V, TA = 25°C 


PARAMETER 
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INSTRUMENTS 


54AC16373, 74AC16373 
16·81T O·TYPE TRANSPARENT 
LATCHES 
WITH 3·STATE OUTPUTS 
TI0154-D3467. 
MARCH 1990 


• 
Member 
of the Texas Instruments 
Wide bus" 
Family 


• 
Packaged 
In Shrink 
Small Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mil 
Center-to-Center 
Pin Spacings 


• 
3-State 
Bus-Driving 
True Outputs 


• 
Full Parallel Access 
for Loading 


• 
Flow-Through 
Architecture 
to Optimize 
PCB 
Layout 


• 
Distributed 
Center-Pin 
VCC and GND 
Configurations 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) 1-J-LmProcess 


• 
SOO-mA Typical 
Latch-Up 
Immunity 
at 12SoC 


54AC16373 
••• 
WD 
PACKAGE 


74AC16373 
••• 
DL PACKAGE 


(TOP 
VIEW) 


description 


The 
'AC16373 
is a 16-bit Ootype transparent 
latch with 3-state outputs designed specifically 
for 
driving 
highly capacitive 
or relatively 
10w-' 


impedance 
loads. It is particularly 
suitable 
for 


implementing 
buffer 
registers, 
I/O 
ports, 


bidirectional 
bus drivers, and working registers. 


The device can be used as two a-bit latches or 
one 16-bit latch. The Q outputs of the latches 
will follow 
the 0 inputs 
if enable 
C is taken 
high. When C is taken low, the Q outputs will 
be latched at the levels set up at the 0 inputs. 


A buffered output-enable 
input OE can be used to place the outputs in either a normal logic state (high or 
low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. 
The high-impedance 
state and the increased 
drive provide the capability 
to 
drive the bus lines in a bus-organized 
system without 
need for interface 
or pull-up components. 
The 
output control OE does not affect the internal operations 
of the latch. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance 
state. 
3= 


The 
74AC16373 
is packaged 
in TI's 
shrink 
small-outline 
package 
(SSOP), which 
provides 
twice 
the LLI 
functionality 
of standard small-outline packages in the same PCB area. 
- 


The 
54AC16373 
is characterized 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C to 
125'C. 
The ri:i 
74AC16373 is characterized for operation from -40'C 
to a5·C. 
a: 
D. 


••••o:J 
Co 


EPIC and Widebus 
are trademarks 
of Texas 
Instruments 
Incorporated. 
a: 
___________________________________ 
D. 
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54AC16373, 74AC16373 
16·BIT O·TYPE TRANSPARENT 
LATCHES 
WITH 3·STATE OUTPUTS 
03467. 
MARCH 1991l-TI0154 
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logic symbolt 
logic diagrams (positive 
logic) 
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LATCHES 
WITH 3·STATE OUTPUTS 
TIOl54-03467. 
MARCH 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Va (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
± 20 mA 
Output clamp current, 10K (VA < 0 or Va > VCC)........................................ 
±50 
mA 
Continuous output current, 10 (VA = 0 to VCC).......................................... 
±50 
mA 
Continuous current through VCC or GND pins 
± 400 mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTE 1: The input and output voltage ratings may be exceeded ij the input and output current ratings are observed. 


54AC16373 
74AC16373 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply voltage (see Note 3) 
3 
5 
5.5 
3 
5 
5.5 
V 


Vcc ~ 3V 
2.1 
2.1 


VIH 
High-level input voltage 
Vcc - 
4.5V 
3.15 
3.15 
V 


Vcc - 
5.5V 
3.85 
3.85 
Vcc - 
3V 
0.9 
0.9 


VIL 
Low-level input voltage 
Vcc ~ 4.5V 
1.35 
1.35 
V 


Vcc - 
5.5V 
1.65 
1.65 


VI 
Input voltage 
0 
Vcc 
0 
Vcc 
V 


Vo 
Output voltage 
0 
Vcc 
0 
VCC 
V 


Vcc - 
3V 
4 
4 


IOH 
High-level output current 
Vcc - 
4.5V 
-24 
-24 
mA 


Vcc - 
5.5V 
-24 
-24 


Vcc - 
3V 
12 
12 


IOL 
Low-level output current 
Vcc - 
4.5V 
24 
24 
mA 


Vcc - 
5.5 V 
24 
24 
!:.V!:.v 
Input transition rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
'C 
NOTES: 2. Unused or floating ,nputs should be tied to Vcc through a pullup res,stor of approximately 5 kO or greater. 
3. All Vcc and GND pins must be connected to the proper voltage supply. 


3= 
LLI-> 
LLIa: 
0. 


••••o 
::::»coa: 
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54AC16373, 74AC16373 
16·BIT O·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
03467, MARCH 1990-TI0154 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


TA 
- 
2S'C 
S4AC16373 
74AC16373 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


'OH = -50p.A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


10H - 
-4mA 
3V 
2.58 
2.4 
2.48 
VOH 
4.5V 
3.94 
3.7 
3.8 
V 


10H ~ -24mA 
5.5V 
4.94 
4.7 
4.8 
10H = -50 
mAt 
5.5V 
3.85 
10H - 
-75mAt 
5.5V 
3.85 
3V 
0.1 
0.1 
0.1 


10L ~ 50 p.A 
4.5V 
0.1 
0.1 
0.1 
5.5V 
0.1 
0.1 
0.1 


10L = 12mA 
3V 
0.36 
0.5 
0.44 
VOL 
4.5V 
0.36 
0.5 
0.44 
V 
10L ~ 24mA 
5.5V 
0.36 
0.5 
0.44 


'OL ~ 50 mAt 
5.5V 
1.65 
10L ~ 75 mAt 
5.5V 
1.65 


II 
VI - VCC or GND 
5.5V 
±0.1 
±1 
±1 
p.A 


10l 
VI - Vcc or GND 
5.5V 
±0.5 
±10 
±5 
p.A 


ICC 
VI ~ VCC or GND, 
10 ~ 0 
5.5V 
8 
160 
80 
p.A 


Cj 
VI ~ Vcc or GND 
5V 
4.5 
pF 


Co 
VI - 
VCC or GND 
5V 
12 
pF 


.":Do 
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Co 
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54ACT16373, 74ACT16373 
16·BIT O·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
TI015(}-03468. 
MARCH 199O-REVISEO 
JUNE 1990 


• 
Members 
of the Texas Instruments 
Widebus'" 
Family 


• 
Packaged 
In Shrink 
Small Outline 
300-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
3-State 
Bus-Driving 
True Outputs 


• 
Full Parallel Access 
for Loading 


• 
Buffered 
Control 
Inputs 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
Center-Pin 
VCC and GND 
Configurations 
to Minimize 
High-Speed 
SWitching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-J.l.mProcess 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


54ACT16373 •.• WD PACKAGE 
74ACT16373 ••• DL PACKAGE 


(TOP VIEW) 


description 


The 'ACT16373 
is a 16-bit D-type transparent 
latch with 3-state outputs 
designed 
specifically 
for 
driving 
highly 
capacitive 
or relatively 
low- 


impedance loads. 


It is particularly suitable for implementing 
buffer registers, I/O ports, bidirectional 
bus drivers, and working 
registers. The device can be used as two 8-bit latches or one 16-bit latch. The Q outputs of the latches 
will follow the D inputs if enable C is taken high. When C is taken low, the Q outputs will be latched at the 
levels set up at the D inputs. 


A buffered output-enable 
input OE can be used to place the outputs in either a normal logic state (high or 
low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. 
The high-impedance 
state and the increased 
drive provide the capability 
to 
drive the bus lines in a bus-organized system without need for interface or pullup components. 
The output 


enable OE does not affect the internal operations of the latch. Old data can be retained or new data can 
be entered while the outputs are in the high-impedance 
state. 


The 74ACT16373 
is packaged in TI's shrink small-outline 
package (SSOP), which provides twice the I/O 
pin count and functionality of standard small-outline packages in the same printed-circuit-board 
area. 


The 
54ACT16373 
is characterized 
over the full military 
temperature 
range 
of 
- 55·C to 
125·C. The 
74ACT16373 
is characterized 
for operation from -40·C 
to 85·C. 
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FUNCTION TABLE 
(each section) 


INPUTS 
OUTPUT 


OE 
C 
0 
0 
L 
H 
H 
H 
L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


logic symbolt 
logic diagrams (positive 
logic) 


_1 
_ 
1 
10E 
48 
10E 
lC 
_ 
24 
20E 
lC 
25 
2C 


47 
2 
47 
101 
101 
101 
101 
46 
3 
102 
102 
44 
5 
, 
,- 
103 
103 
V 
43 
6 
104 
104 
41 
8 
TO 7 OTHER CHANNELS 
105 
105 
40 
9 
106 
106 
38 
11 
107 
107 
20E 
24 
37 
12 
108 
108 
36 
13 
201 
3D 
4V 
201 
2C 
35 
14 
202 
202 
33 
16 
203 
203 
36 
201 
32 
17 
201 
204 
204 
30 
19 
205 
205 
29 
20 
'-----v---" 
206 
206 
27 
22 
207 
207 
TO 7 OTHER CHANNELS 
26 
23 
208 
208 


t This symbol is in accordance with ANSIIIEEE SId 91-1984 and 
lEG Publication 617-12. 
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54ACT16373, 
74ACT16373 


16·BIT O·TYPE TRANSPARENT 
LATCHES 
WITH 3·STATE OUTPUTS 
TIOI50-03468, 
MARCH 199O-REVISED 
JUNE 1990 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)t 


Supply voltage range, VCC 
- O.SV to 7 V 
Input voltage range, VI (see Note 1) 
-O.S V to VCC + O.SV 
Output voltage range, Vo (see Note 1) 
-O.S V to VCC + O.SV 
Input clamp current, 11K (VI < 0 or VI > VCC) 
,................................... 
± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC)..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± so mA 
Continuous output current, 10 (Vo = 0 to VCC).......................................... 
±SO mA 
Continuous current through VCC or GND pins 
± 400 mA 
Storage temperature 
range 
,....................................... 
- 6S·C to 1S0·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54ACT16373 
74ACT16373 
UNIT 
MIN 
MAX 
MIN 
MAX 


Vcc 
Supply 
voltage 
(see Note 3) 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
~.8 
0.8 
V 


VI 
Input voltage 
o •.,\"SC 
0 
Vcc 
V 


VO 
Output 
voltage 
~,~CC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
q..•.c..~--24 
-24 
mA 


'OL 
Low-level 
output 
current 
'< 
24 
24 
mA 


b.Vb.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
55 
125 
40 
85 
·C 


NOTES: 
2. Unused 
or floating 
inputs 
should 
be tied to Vcc 
through 
a pullup 
resistor 
of approximately 
5 kfi 
or greater. 


3. All Vcc 
and GND 
pins 
must 
be connected 
to the proper 
vo~age 
supply. 


TEXAS • 
INSTRUMENTS 


54ACT16373, 74ACT16373 
16·BIT O·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
D3468. MARCH 19~EVISED 
JUNE 1990-TI0150 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


TA 
- 
25'C 
54ACT16373 
74ACT16373 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


10H = -50p.A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


VOH 
10H ~ 
-24mA 
4.5V 
3.94 
3.7 
3.6 
V 
5.5V 
4.94 
4.7 
4.6 


10H - 
50 mAt 
5.5V 
3.65 


10H - 
-75mAt 
5.5V 
3.65 


10L = 50p.A 
4.5V 
0.1 
0.1 
0.1 


5.5V 
0.1 
0.1 
0.1 


VOL 
tOL = 24mA 
4.5V 
0.36 
...0.5 
0.44 
V 
5.5V 
0.36 
0.5 
0.44 


10L - 
50 mAt 
5.5V 
()'4.65 


10L - 
75 mAt 
5.5V 
-~ 
1.65 


II 
VI - 
Vcc 
or GND 
5.5V 
±0.1 
±1 
±1 
p.A 


10Z 
Vo 
- 
VCC or GND 
5.5V 
±0.5 
±10 
±5 
p.A 


ICC 
VI - 
Vccor 
GND, 
10 - 
0 
5.5V 
6 
160 
60 
p.A 


.l.ICC* 
One input at 3.4 V, 
5.5V 
0.9 
1 
1 
mA 
Other 
inputs 
at GND or Vcc 


Ci 
VI - 
Vcc 
or GND 
5V 
4.5 
pF 


Co 
Vo 
- 
Vcc 
or GND 
5V 
12 
pF 
t Not more 
than 
one output 
should 
be tested 
at one Ume, and the duraUon 
of the test 
should 
not exceed 
10 ms. 
* This 
is the increase 
in supply 
current 
for each 
input 
that 
is at one of the specified 
TTL voltage 
levels 
rather 
than 
0 V or VCC. 


timing requirements 
over recommended 
operating 
free-air temperature 
range, 
Vcc 
= 5 V ±0.5 V (see Figure 1) 


TA 
- 
25'C 
54ACT16373 
74ACT16373 


MIN 
MAX 
MIN 
•.,MAX 
MIN 
MAX 
UNIT 


tw 
Pulse duration. 
C high 
4 
-('\ 
4 
ns 


tsu 
Setup 
Ume, data before 
C .1- 
1 
l 
1 
ns 


th 
Hold Ume, data after C .1- 
5 
5 
5 
ns 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc 
= 5 V ± 0.5 V (unless otherwise 
noted) (see Figure 1) 


FROM 
TO 
TA 
- 
25'C 
54ACT16373 
74ACT16373 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tPLH 
3.6 
7.9 
9.4 
3.6 
11.6 
3.6 
11.1 


tpHL 
0 
Q 
3.1 
6.2 
9.7 
3.1 
13 
3.1 
12.3 
ns 


tpLH 
4.6 
9.3 
10.6 
4.6 
3,7 
4.6 
12.6 


tPHL 


C 
Q 
4.5 
9.1 
10.5 
~ 
13 
4.5 
12.2 
ns 


tPZH 
or 
3.1 
6 
9.5 
'1l ~'" 
13 
3.1 
12.1 


tPZL 
Q 
3.6 
9.4 
11.1 
~6 
15.1 
3.6 
14.2 
ns 


tPHZ 
or 
5.3 
6.6 
9.9 
5.3 
11 
5.3 
10.7 


tpLZ 
Q 
4.3 
7.4 
6.7 
4.3 
9.6 
4.3 
9.4 
ns 


operating 
Characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
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54AC16374, 74AC16374 
16·81T D·TYPE EDGE·TRIGGERED FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
TI0193-03470, 
MARCH 1990 


• 
Member 
of the Texas Instruments 
Widebus'" 


Family 


• 
Packaged 
in Shrink 
Small Outline 
30o-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mil 
Center-to-Center 
Pin Spacings 


• 
3-State 
Bus-Driving 
True Outputs 


• 
Full Parallel Access 
for Loading 


• 
Flow-Through 
Architecture 
to Optimize 
PCB 
Layout 


• 
Distributed 
Center-Pin 
VCC and GND 
Configurations 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-jLm Process 


• 
SOO-mA Typical 
Latch-Up 
Immunity 
at 12SoC 


54AC16374 
.•• 
WD 
PACKAGE 
74AC16374 
••• 
DL PACKAGE 


(TOP VIEW) 


description 


The' AC1637 4 is a 16-bit edge-triggered 
D-type 
flip-flop 
with 
3-state 
outputs 
designed 
specifically 
for 
driving 
highly 
capacitive 
or 
relatively low-impedance 
loads. It is particularly 
suitable 
for implementing 
buffer 
registers, 
I/O 
ports, 
bidirectional 
bus 
drivers, 
and 
working 
registers. 


The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of CLK, the 
Q outputs of the flip-flop are set to the logic levels set up at the D inputs. 


An output enable input OE can be used to place the outputs in either a normal logic state (high or low 
logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive the 
bus lines significantly. 
The high-impedance 
state provides the capability to drive the bus lines in a bus- 
organized system without need for interface or pullup components. 
The output enable OE does not affect 
the internal operations 
of the flip-flop. Old data can be retained or new data can be entered while the 
outputs are in the high-impedance 
state. 


The 
74AC16374 
is packaged 
in TI's 
shrink 
small-outline 
package 
(SSOP), which 
provides 
twice 
the 
functionality 
of standard small-outline packages in the same PCB area. 
3= 


The 
S4AC16374 
is characterized 
over the 
full 
military 
temperature 
range 
of 
- SS·C to 
12S·C. The W 
74AC16374 is characterized 
for operation from -40·C 
to 8S·C. 
5> 
WII: 
0. 
I-o 
::;)co 


EPIC and Widebus 
are trademarks 
of Texas 
Instruments 
Incorporated. 
II: 
______________________________________ 
0. 
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_ 
1 
10E 
48 
1CLK 
20E 24 
25 
2CLK 


47 
1D1 
48 
1D2 
44 
1D3 
43 
104 
41 
1D5 
40 
106 
38 
1D7 
37 
1D8 
38 
2D1 
35 
2D2 
33 
2D3 
32 
2D4 
30 
2D5 
29 
2D8 
27 
2D7 
28 
2D8 


INPUTS 
OUTPUT 


OE 
C 
D 
Q 


L 
i 
H 
H 


L 
i 
L 
L 


L 
X 
X 
00 
L 
.l- 
X 
00 
H 
X 
X 
Z 


2 
1Q1 
3 
1Q2 
5 
1Q3 
8 104 
8 
1Q5 
9 108 
11 
1Q7 
12 
1Q8 
13 
2Q1 
14 
202 
18 
2Q3 
17 2Q4 
19 
2Q5 
20 
2Q8 
22 
2Q7 
23 
2Q8 


-~ 


10E 


48 
1CLK 
C1 
2 
~ 
1Q1 
1D1 
1D 


~ 


20E 


2CLK 


'1J 
:::tJo 
Cc:o 
~ 
'1J 
:::tJm<- 
m:E---------- 
_ 
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FlIp·FLOPS 
WITH 3·STATE OUTPUTS 
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MARCH 1990 


absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .............•....................•.... 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 
mA 
Output clamp current, 10K 
(Vo < 0 or Vo > VCC)............ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (VO = 0 to VCC)........................................... 
±50 
mA 
Continuous current through VCC or GND pins.......................... 
±400 
mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


54AC16374 
74AC16374 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply voltage (see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


Vcc 
- 3V 
2_1 
2.1 


V,H 
High-level input voltage 
VCC ~ 4.5V 
3.15 
3.15 
V 
Vcc = 5.5V 
3.85 
3.85 


Vcc 
~ 3V 
0.9 
0.9 


Vil 
low-level input voltage 
Vcc = 4.5V 
1.35 
1.35 
V 
Vcc = 5.5V 
1.65 
1.65 


VI 
Input voltage 
0 
Vcc 
0 
Vcc 
V 


Vo 
Output voltage 
0 
VCC 
0 
VCC 
V 


Vcc ~ 3V 
-4 
-4 


IOH 
High-level output current 
Vcc ~ 4.5V 
-24 
-24 
mA 
Vcc ~ 5.5V 
-24 
-24 


Vcc - 
3V 
12 
12 


IOl 
low-level output current 
Vcc ~ 4.5V 
24 
24 
mA 
Vcc = 5.5V 
24 
24 
allav 
Input transition rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 


3= 
LLI 
:> 
LLIa: 
Q. 


••••o:J 
Coa: 
-------------------------------_Q. 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA = 2S'C 
S4AC16374 
74AC16374 
PARAMETER 
TEST CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H = - SOf4A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


10H ~ -4mA 
3V 
2.58 
2.4 
2.48 
VOH 
4.5V 
3.94 
3.7 
3.8 
V 


10H = -24mA 
5.5V 
4.94 
4.7 
4.8 
10H = -50mAt 
5.5V 
3.85 


10H - 
-75mAt 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


10L ~ 50f4A 
4.5V 
0.1 
0.1 
0.1 
5.5V 
0.1 
0.1 
0.1 


'OL- 
12mA 
3V 
0.36 
0.5 
0.44 
VOL 
4.5V 
0.36 
0.5 
0.44 
V 


10L = 24mA 
5.5V 
0.36 
0.5 
0.44 


10L- 
50 mAt 
5.5V 
1.65 
10L ~ 75 mAt 
5.5V 
1.65 
II 
VI - VCC or GND 
5.5V 
±0.1 
±1 
±1 
f4A 


10l 
Vo - VccorGND 
5.5V 
±0.5 
±10 
±5 
f4A 


Ice 
VI - Vce or GND, 
10 - 
0 
5.5V 
8 
160 
80 
,.A 


Cj 
VI ~ Vce or GND 
5V 
4.5 
pF 


Co 
Vo - VCC or GND 
5V 
12 
pF 


timing requirements over recommended operating free-air temperature range, 
Vcc 
= 3.3 V ± 0.3 V (unless otherwise noted) (see Note 3) 


TA = 2S'C 
S4AC16374 
74AC16374 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fclock 
Clock frequency 
MHz 
CLKlow 
tw 
Pulse duration 
CLK high 
ns 


tsu 
Setup time, data before Ct 
ns 


th 
Hold time, data after Ct 
ns 


"tJ 
:JJo 
C 
C,o 
-t 


"tJ 
:JJ 
rn<- 
rn=E---------------- 
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timing requirements 
over recommended 
operating 
free-air temperature 
range, 
VCC = 5 V ± 0.5 V (unless otherwise 
noted) (see Note 3) 


TA 
- 
2S'C 
S4AC16374 
74AC16374 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fclock 
Clock frequency 
MHz 


ClKlow 
!IN 
Pulse duration 
ClK high 
ns 


tsu 
Setup time, data before Ct 
ns 


Ih 
Hold time, data after Ct 
ns 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 


Vcc 
= 3.3 V ± 0.3 V (unless otherwise 
noted) (see Note 3) 


FROM 
TO 
TA 
- 
2S'C 
S4AC16374 
74AC16374 
PARAMETER 
(INPUn 
(OUTPUn 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fmax 
MHz 


tPlH 
ClK 
Q 
ns 


tPHl 
tPZH 
OE 
Q 
tPZl 
ns 


tpHZ 
rn: 
Q 
ns 
tpLZ 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc 
= 5 V ± 0.5 V (unless otherwise 
noted) (see Note 3) 


FROM 
TO 
TA 
- 
2S'C 
S4AC16374 
74AC16374 
PARAMETER 
(INPUD 
(OUTPUD 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fmax 
MHz 


tplH 
ClK 
Q 
tpHl 
ns 


tPZH 
OE 
Q 
tPZl 
ns 


tpHZ 
rn: 
Q 
tpLZ 
ns 


operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
3: 
LLI-> 
LLIa: 
D. 
t- 
O:J 
Coa: 
__________________________________ 
D. 
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54ACT16374 .•• WD PACKAGE 
74ACT16374 ... 
DL PACKAGE 


(TOP VIEW) 


description 


The 
'ACT1637 4 
is 
a 
16-bit 
edge-triggered 
D-type 
flip-flop 
with 
3-state 
outputs 
designed 
specifically 
for 
driving 
highly 
capacitive 
or 
relatively low-impedance 
loads. It is particularly 
suitable 
for implementing 
buffer 
registers, 
I/O 
ports, 
bidirectional 
bus 
drivers, 
and 
working 
registers. 


The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of CLK, the 
Q outputs of the flip-flop take on the logic levels set up at the D inputs. 


An output-enable 
input OE can be used to place the outputs in either a normal logic state (high or low 
logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive the 
bus lines significantly. 
The high-impedance 
state provides the capability to drive the bus lines in a bus- 
organized system without need for interface or pullup components. 
The output-enable 
OE does not affect 
the internal operations 
of the flip-flop. Old data can be retained or new data can be entered while the 
outputs are in the high-impedance 
state. 


The 74ACT16374 
is packaged in TI's shrink small-outline 
package (SSOP), which provides twice the I/O 
pin count and functionality 
of standard small-outline 
packages in the same printed-circuit-board 
area. 


The 
54ACT16374 
is characterized 
over the full military 
temperature 
range of 
-55°C 
to 
125°C. The 
74ACT16374 is characterized 
for operation from -40°C 
to 85°C. 


• 
Members 
of the Texas Instruments 
Widebus~ 
Family 


• 
Packaged 
in Shrink 
Small Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
3-State 
Bus-Driving 
True Outputs 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
Center-Pin 
VCC and GND Pin 
Configurations 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC~ (Enhanced-Performance 
Implanted 
CMOS) l-fLm Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 
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54ACT16374, 
74ACT16374 
16·BIT D·TYPE EDGE·TRIGGERED 
FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
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INPUTS 
OUTPUT 
OE 
ClK 
D 
0 
l 
t 
H 
H 
l 
t 
l 
L 


L 
L 
X 
00 
H 
X 
X 
Z 


2 
lDl 
101 
46 
3 
lD2 
102 
44 
5 
103 
103 
43 
8 
104 
104 
41 
8 
105 
105 
40 
9 
108 
108 
38 
11 
107 
107 
37 
12 
108 
108 
38 
13 
201 
30 
4V 
201 
35 
14 
202 
202 
33 
18 
203 
203 
32 
17 
204 
204 
30 
19 
205 
205 
29 
20 
208 
208 
27 
22 
207 
207 
28 
23 
2D8 
208 


t This symbol is in accordance with ANSI/IEEE Std 91·1984 and 
lEe Publication 617·12. 


-~ 
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46 
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54ACT16374, 74ACT16374 
16·BIT D·TYPE EDGE·TRIGGERED 
FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
03469. MARCH 199O-REVISEO 
JUNE 1990-TI0195 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 
mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (Vo = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins........................................... 
±400 
mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54ACT18374 
74ACT18374 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 2) 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
,.:s;\ 
2 
V 


VIL 
Low-level 
input voltage 
~"Q.8 
0.8 
V 


VI 
Input voltage 
0 
~~ 
Vcc 
0 
Vcc 
V 


Vo 
Output 
voltage 
o 
,~ 
Vcc 
0 
Vcc 
V 


IOH 
High-level 
output 
current 
.•....;:,- 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
,,0' 
24 
24 
mA 


allav 
Input transition 
rise or fall rate 
~. 
0 
10 
0 
10 
nslY 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·c 
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16·81T D·TYPE EDGE·TRIGGERED FlIp·FLOPS 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


TA - 
25'C 
54ACT16374 
74ACT16374 
PARAMETER 
TEST CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.5V 
4.4 
4.4 
4.4 
IOH = -50 
p.A 
5.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.94 
3.8 
VOH 
IOH = -24mA 
5.5V 
4.94 
4.94 
4.8 
V 


IOH - 
-50mAt 
5.5V 
3.85 


IOH = -75 
mAt 
5.5V 
3.85 
4.5V 
0.1 
All. 1 
0.1 
IOL = 5O,.A 
5.5V 
0.1 
•.~Vo:..l 
0.1 


4.5V 
0.36 
.O"\~·5 
0.44 
VOL 
10L = 24mA 
5.5V 
0.36 
q' 0..'<;' 
0.5 
0.44 
V 


10L = 50 mAt 
5.5V 
'< 
1.65 


10L - 
75 mAt 
5.5V 
1.65 


II 
VI - 
Vce or GND 
5.5V 
±0.1 
±1 
±1 
,.A 


10Z 
Vo - 
VCC or GND 
5.5V 
±0.5 
±10 
±5 
,.A 


Ice 
VI - Vce or GND, 10 - 0 
5.5V 
8 
160 
80 
,.A 


.o.lce* 
One input at 3.4 V, 


5.5V 
0.9 
1 
1 
mA 
Other inputs at GND or Vce 


C; 
VI = VCC or GND 
5V 
4.5 
pF 


Co 
Vo - 
Vce or GND 
5V 
12 
pF 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than 0 V to Vce. 


timing requirements 
over recommended 
operating 
free-air temperature 
range, 
Vcc 
= 5 V ±O.5 V 


TA - 
25'C 
54ACT16374 
74ACT16374 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fclock 
Clock frequency 
0 
65 
0 
,.(65 
0 
65 
MHz 
CLKlow 
7.5 
7.5 \V~ 
7.5 
tw 
Pulse duration 
CLK high 
4.5 
4f5',~ 
4.5 
ns 


tsu 
Setup time, data before Ct 
6.5 
<:,'8,S'v 
6.5 
ns 


Ih 
Hold time, data before Ct 
1 
'1 
1 
ns 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc 
= 5 V ±O.5 V 


FROM 
TO 
TA - 
25'C 
54ACT16374 
74ACT16374 
PARAMETER 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 
(INPUn 
(OUTPUn 
fmax 
65 
65 
65 
MHz 


tPLH 
5.1 
8.8 
10.9 
5.1 
);3.2 
5.1 
12.4 
CLK 
Q 
ns 
tpHL 
5.3 
8.8 
10.9 
5.3~~~.1 
5.3 
12.2 
tpZH 
m: 
3.7 
8.4 
10.5 
~7 
.{42.7 
3.7 
11.9 


tPZL 
Q 
4.4 
9.7 
11.9 
<1'(;,4'<, 14.3 
4.4 
13.4 
ns 


tPHZ 
m: 
5.4 
7.9 
9.8 
5.4 
10.9 
5.4 
10.4 


tPLZ 
Q 
4.9 
7.2 
9.1 
4.9 
10.2 
4.9 
9.8 
ns 


operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
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54AC16470, 
54ACT16470 
••• 
WD 
PACKAGE 
74AC16470, 
74ACT16470 
••• 
DL PACKAGE 


(TOP 
VIEW) 


• 
Members 
of Texas Instruments 
Wide bus'" 
Family 


• 
Packaged 
in Shrink 
Smail-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TTL· or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-fLm Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 'AC16470 and 'ACT16470 are noninverting 
16-bit registered bus transceivers 
composed 
of 
two a-bit sections with separate control signals. 
For either a-bit transceiver 
section, data flow in 
the A-to-B mode is controlled 
by output enable 
(1OEAB or 20EAB), 
direction 
enable 
(1DEAB 
or 2DEAB), 
and clock 
(1CLKAB 
or 2CLKAB) 
inputs. 


When 1DEAB (or 2DEAB) is high, storage of the current A-bus data is inhibited and the corresponding 
B 
outputs are in the high-impedance 
state. When 1DEAB (or 2DEAB) is low, the register contents 
and the 
output buffers are controlled 
by 1CLKAB (or 2CLKAB) and 10EAB 
(or 20EAB). 
A low level on 1CLKAB 
(or 2CLKAB) inhibits register loading; a low-to-high transition on 1CLKAB (or 2CLKAB) causes loading of 
the corresponding 
registers with the current A-bus data. If 1OEAB (or 20EAB) 
is low, the corresponding 
B 
outputs reflect the contents 
of the registers. A high level on 1OEAB (or 20EAB) 
causes the B outputs to 
be in the high-impedance 
state. 


"'0 
:Do 
Cc:o 
-4 


"'0 
:D 
m<- 
m:E EPIC and Widebus 
are trademarks 
of Texas 
Instruments 
Incorporated. 
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INPUTS 


DEAB 
CLKAB 
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DATA 
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Data flow from B to A is similar, but uses 10EBA 
and/or 
20EBA, 
1DEBA and/or 
2DEBA, and 1CLKBA 
and/or 
2CLKBA. 


The 74AC16470 and 74ACT16470 
are packaged in Tl's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16470 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16470 
has 
TIL-compatible 
input 
thresholds. 


The 54AC16470 and 54ACT16470 are characterized 
over the full military temperature 
range of -55·C 
to 
125·C. The 74AC16470 and 74ACT16470 are characterized 
for operation from -40·C 
to 85·C. 


== 
LIJ-> 
LIJa:: 
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• 
Members 
of Texas Instruments 
Wide bus'" 
Family 


• 
Packaged 
In Shrink 
Smail-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S·mil 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) htm 
Process 


• 
SOO-mA Typical 
Latch-Up 
Immunity 
at 12SoC 


54AC16471, 
54ACT16471 
••• 
WD 
PACKAGE 
74AC16471, 
74ACT16471 
••• 
DL PACKAGE 


(TOP 
VIEW) 
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description 


The 
'AC16471 
and 
'ACT16471 
are 
inverting 
16-bit registered bus transceivers 
composed 
of 
two 8-bit sections with separate control signals. 
For either 8-bit transceiver 
section, data flow in 
the A-to-B mode is controlled 
by output-enable 
(1OEAB 
or 20EAB), 
direction-enable 
(1DEAB 
or 2DEAB), 
and clock 
(1ClKAB 
or 2ClKAB) 
inputs. 


When 1DEAB (or 2DEAB) is high, storage of the current A-bus data is inhibited and the corresponding 
B 
outputs are in the high-impedance 
state. When 1DEAB (or 2DEAB) is low, the register contents 
and the 
output buffers are controlled 
by 1ClKAB 
(or 2ClKAB) 
and 1OEAB (or 20EAB). 
A low level on 1ClKAB 
(or 2ClKAB) 
inhibits 
loading of the registers 
with the current 
A-bus data; a low-to-high 
transition 
on 
1ClKAB 
(or 2ClKAB) 
causes the corresponding 
registers to be loaded with the current A-bus data. If 
1OEAB (or 20EAB) 
is low, the corresponding 
B outputs reflect the inverse of the register contents. A high 
level on 1OEAB (or 20EAB) 
causes the B outputs to be in the high-impedance 
state. 
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are trademarks 
of Texas 
Instruments 
Incorporated. 
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INPUTS 


DEAB 
CLKAB 
OEAB 
LATCH 
DATA 
BOUTPUTS 


H 
X 
X 
Previous 
A Data 
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Previous 
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Data flow from B to A is similar, but uses 10EBA 
and/or 
20EBA, 
1DEBA and/or 
2DEBA, and 1CLKBA 
and/or 
2CLKBA. 


The 74AC16471 
and 74ACT16471 
are packaged in TI's shrink small-outline 
package (SSOP) with 2S-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline 
package in the same printed-circuit-board 
area. 


The 
'AC16471 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16471 
has 
TTL-compatible 
input 
thresholds. 


The S4AC16471 and S4ACT16471 are characterized 
over the full military temperature 
range of -SS·C 
to 
12S·C. The 74AC16471 and 74ACT16471 are characterized for operation from -40·C 
to 8S·C. 
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54AC16472, 54ACT16472 ••• WD PACKAGE 
74AC16472, 74ACT16472 ••• DL PACKAGE 
(TOP VIEW) 


• 
Members 
of Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
in Shrink 
SmaU-outline 
300-mil 
Package 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) l-,...m Process 


• 
500-mA Typical 
latch-Up 
Immunity 
at 125°C 


description 


The 'AC16472 and 'ACT16472 
are noninverting 
18-bit 
latched 
bus transceivers 
composed 
of 
two 9-bit sections with separate control signals. 
For either 9-bit transceiver 
section, data flow in 
the A-to-B mode is controlled 
by output enable 
(10EAB 
or 20EAB) 
and latch enable 
(1LEAB 
or 2LEAB) inputs. When 1OEAB (or 20EAB) 
is 
low, 
the 
corresponding 
B outputs 
are active 
(high or 
low 
logic 
levels). 
When 
1OEAB 
(or 
20EAB) 
is high, the corresponding 
B outputs 
are in the 
high-impedance 
state. The 
latches 
retain 
their 
prior 
states 
when 
1LEAB 
(or 
2LEAB) 
is high and reflect 
the 
states 
of the 
corresponding 
A 
inputs 
when 
1LEAB 
(or 
2LEAB) is low. 
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t A-to-B 
data 
flow 
is shown. 
B-to-A data flow 
is controlled 
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54AC16472, 54ACT16472 
74AC16472, 74ACT16472 
18·BIT LATCHED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
TI0248-D3571, 
JUNE 1990 


Data flow from B to A is similar, but uses 10EBA and/or 
20EBA and 1LEBA and/or 
2LEBA. 


The 74AC16472 
and 74ACT16472 
are packaged in Tl's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16472 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16472 
has 
TIL-compatible 
input 
thresholds. 


The 54AC16472 and 54ACT16472 are characterized 
over the full military temperature 
range of -55·C 
to 
125·C. The 74AC16472 and 74ACT16472 are characterized 
for operation from -40"C 
to 85"C. 
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54AC16473, 54ACT16473 
74AC16473, 74ACT16473 
18·BIT LATCHED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
TI0249-03572. 
JUNE 1990 


• 
Members 
of Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
in Shrink 
Smail-Outline 
300-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-J.1.mProcess 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 
'AC16473 
and 
'ACT16473 
are inverting 
18-bit latched bus transceivers 
composed of 
two 9-bit sections with separate control signals. 
For either 9-bit transceiver section, data flow in 
the A-to-B mode is controlled by output enable 
(1OEAB or 20EAB) and latch enable (1LEAB 
or 2LEAB) inputs. When 1OEAB (or 20EAB) is 
low, the corresponding 
B outputs are active 
(high or low logic levels). When 1OEAB (or 
20EAB) 
is high, the corresponding B outputs 
are in the high-impedance state. The latches 
retain 
their 
prior 
states 
when 
1LEAB 
(or 
2LEAB) is high and reflect the states of the 
corresponding 
A 
inputs 
when 
1LEAB 
(or 
2LEAB) is low. 
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Inverse 
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54AC16473, 54ACT16473 
74AC16473, 74ACT16473 
18·BIT LATCHED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
TI024~3572, 
JUNE 1990 


Data flow from B to A is similar, but uses 1OEBA and/or 
20EBA and 1LEBA and/or 2LEBA. 


The 74AC16473 
and 74ACT16473 
are packaged in Tl's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16473 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16473 
has 
TIL-compatible 
input 
thresholds. 


The 54AC16473 
and 54ACT16473 
are characterized 
over the full military temperature 
range of -55·C 
to 
125·C. The 74AC16473 and 74ACT16473 are characterized 
for operation from -40·C 
to 85·C. 
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54AC16474, 54ACT16474 
74AC16474, 74ACT16474 
18·BIT REGISTERED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
T10250-03573, 
JUNE 1990 


• 
Members 
of Texas Instruments 
Wide bus'" 
Family 


• 
Packaged 
in Shrink 
Small-Outline 
300-mil 
Packages 
(SSOP) and 3Sa-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-/Lm Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


54AC16474, 54ACT16474 ••• WD PACKAGE 
74AC16474, 74ACT16474 ••• DL PACKAGE 
(TOP VIEW) 
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description 


The 'AC16474 and 'ACT16474 are noninverting 
18-bit registered bus transceivers 
composed 
of 
two 9-bit sections with separate control signals. 
For either 9-bit transceiver 
section, data flow in 
the A-to-B mode is controlled 
by output-enable 
(10EAB 
or 
20EAB) 
and 
clock 
(1CLKAB 
or 
2CLKAB) 
inputs. When 
1OEAB (or 20EAB) 
is 
low, 
the 
corresponding 
B outputs 
are 
active 
(high or low logic levels) and take on either the 
current A-bus data on a low-to-high transition of 
1CLKAB (or 2CLKAB) 
or the previously 
stored 
A-bus data if 1CLKAB (or 2CLKAB) is low. 


When 10EAB 
(or 20EAB) 
is high, the corresponding 
B outputs are in the high-impedance 
state. 10EAB 
(or 20EAB) 
does not affect the operation of the internal registers. Previously stored data can be retained 
or new data can be entered while the outputs are in the high-impedance 
state. 


Data flow from B to A is similar, but uses 10EBA and/or 20EBA and 1CLKBA and/or 
2CLKBA . 
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t A-to-B data flow is shown. B-to-A data flow is controlled analogously 
by CLKBA and OEBA. 


54AC16474, 54ACT16474 
74AC16474, 74ACT16474 
18·BIT REGISTERED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
TI025O-D3573. 
JUNE 1990 


The 74AC16474 
and 74ACT16474 
are packaged 
in Tl's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16474 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16474 
has 
TTL-compatible 
input 
thresholds. 


The 54AC16474 and 54ACT16474 
are characterized 
over the full military temperature 
range of -55°C 
to 
125°C. The 74AC16474 and 74ACT16474 are characterized 
for operation from -40°C 
to 85°C. 
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54AC16475, 54ACT16475 
74AC16475, 74ACT16475 
18·BIT REGISTERED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
TI0251-D3574, 
JUNE 1990 


• 
Members 
of Texas 
Instruments 
Wldebus~ 
Family 


• 
Packaged 
In Shrink 
Smail-Outline 
300-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC~ (Enhanced-Performance 
Implanted 
CMOS) 1-/Lm Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 
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DL PACKAGE 
(TOP VIEW) 
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description 


The 
'AC16475 
and 
'ACT16475 
are 
inverting 
18-bit registered bus transceivers 
composed 
of 
two 9-bit sections with separate control signals. 
For either 9-bit transceiver 
section, data flow in 
the A-to-B mode is controlled 
by output-enable 


(lOEAB 
or 
20EAB) 
and 
clock 
(lCLKAB 
or 
2CLKAB) 
inputs. When 
1OEAB (or 20EAB) 
is 
low, the 
corresponding 
B outputs 
are 
active 


(high or low logic levels) and take on either the 
inverse of the current A-bus data on a low-to- 
high transition 
of lCLKAB 
(or 2CLKAB) or the 
inverse of the previously 
stored A-bus data if 
1CLKAB (or 2CLKAB) is low. 


When 1OEAB (or 20EAB) 
is high, the corresponding 
B outputs are in the high-impedance 
state. 1OEAB 


(or 20EAB) 
does not affect the operation of the internal registers. Previously stored data can be retained 
or new data can be entered while the outputs are in the high-impedance 
state. 
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54AC16475, 54ACT16475 
74AC16475, 74ACT16475 
18·BIT REGISTERED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
T10251-03574, 
JUNE 1990 


Data flow from B to A is similar, but uses 10EBA and/or 
20EBA and 1CLKBA and/or 2CLKBA. 


The 74AC16475 
and 74ACT16475 
are packaged in TI's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16475 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16475 
has 
TTL-compatible 
input 
thresholds. 


The 54AC16475 and 54ACT16475 are characterized 
over the full military temperature 
range of - 55·C to 
125·C. The 74AC16475 and 74ACT16475 are characterized 
for operation from -40·C 
to 85·C. 
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54AC16543, 74AC16543 
16·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
TI0196-03475, 
MARCH 1990 


• 
Members 
of the Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
In Shrink 
Small Outline 
300-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mil 
Center-to-Center 
Pin Spacings 


• 
3-State True Outputs 


• 
Flow-Through 
Architecture 
to Optimize 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-JLm Process 


• 
SOQ-mA Typical 
Latch-Up 
Immunity 
at 12SoC 


description 


The 'AC16543 is a 16-bit registered transceiver 
and contains 
two sets of D-type latches for 
temporary 
storage 
of 
data 
flowing 
in either 
direction, The 'AC16543 can be used as two 
8-bit 
transceivers 
or 
one 
16-bit 
transceiver, 
Separate Latch Enable (LEAB or LEBA) and 
Output 
Enable 
(GAB 
or 
GBA) 
inputs 
are 
provided 
for 
each 
register 
to 
permit 
independent control in either direction of data 
flow, 
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The A-to-B Enable (CEAB) input must be low in 
order to enter data from A or to output data to 
B, Having (CEAB) low and (LEAB) low makes 
the A-to-B latches transparent; 
a subsequent 
low-to-high transition (LEAB) puts the A latches in the storage mode. Data flow from B-to-A is similar, but 
requires using the (CEBA), (LEBA), and (GBA) inputs. 


The 74AC16S43 is packaged in Tl's 
shrink small-outline 
package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area, 


The S4AC16S43 is characterized 
over the full military temperature 
range of 
- 5S·C to 
12S·C. The 
74AC16S43 is characterized for operation from -40·C 
to 85·C. 
'1J 
:JJo 
Cc:o 
•••• 
'1J 
:JJ 
rn<- 
rn 
=e EPIC and Widebus 
are trademarks 
of Texas 
Instruments 
Incorporated. 
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LATCH 
INPUTS 
STATUS 
OUTPUT 
BUFFERS 


CEAB 
LEAB 
GAB 
ATOBt 
B1THRUB8 


H 
X 
X 
Storing 
HighZ 


X 
H 
Storing 


X 
H 
HighZ 
L 
L 
L 
Transparent 
Current A Data 


L 
H 
L 
Storing 
Previoust A Data 
t A-to-S data flow is shown: S-to-A flow control is the same except uses 
CEBA. ITBA, and GM. 
t Data present before low-to-high transition of LEAS 


lLEAB 2 
lAl 5 


3=w-> 
W 
42 
a: 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ,....................................................... 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (Vo = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins........................................... 
±400 
mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTE 1: The input and output voltage ratings may be exceeded ~ the input and output current ratings are observed. 


54AC16543 
74AC16543 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply voltage (see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


Vcc = 3V 
2.1 
2.1 


vlH 
High-level input voltage 
Vcc = 4.5V 
3.15 
3.15 
V 
Vcc - 
5.5V 
3.85 
3.85 


Vcc = 3V 
0.9 
0.9 


VIL 
Low-level input voltage 
Vcc = 4.5V 
1.35 
1.35 
V 
Vcc = 5.5V 
1.65 
1.65 


VI 
Input voltage 
0 
Vcc 
0 
Vcc 
V 


Vo 
Output voltage 
0 
VCC 
0 
VCC 
V 


VCC ~ 3V 
-4 
-4 


IOH 
High-level output current 
Vcc = 4.5V 
-24 
-24 
rnA 


Vcc = 5.5V 
-24 
-24 


VCC - 3V 
12 
12 


IOL 
Low-level output current 
Vcc = 4.5V 
24 
24 
mA 
Vcc ~ 5.5V 
24 
24 
b.Vb.v 
Input transition rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·c 


"'a 
::Do 
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74AC16543 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA - 
25°C 
54AC18543 
74AC18543 
PARAMETER 
TEST CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H = -50,.A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


10H - 
4mA 
3V 
2.58 
2.4 
2.48 
VOH 
4.5V 
3.94 
3.7 
3.8 
V 


10H = -24mA 
5.5V 
4.94 
4.7 
4.8 
10H - 
-SOmAl 
5.5V 
3.85 
10H - 
-75 
mAl 
5.5 V 
3.85 
3V 
0.1 
0.1 
0.1 


10L = SO,.A 
4.5 V 
0.1 
0.1 
0.1 
5.5V 
0.1 
0.1 
0.1 
10L - 
12mA 
3V 
0.36 
0.5 
0.44 
VOL 
4.5V 
0.36 
0.5 
0.44 
V 
10L = 24mA 
5.5V 
0.36 
0.5 
0.44 
10L - 
SOmAl 
5.5V 
1.65 
10L - 
75 mAl 
5.5V 
1.65 


II 
I Control inputs 
VI - 
Vce or GND 
5.5V 
±0.1 
±1 
±1 
,.A 


10Z 
I A or B ports* 
Vo 
Vce or GND 
5.5V 
±0.5 
±10 
±5 
,.A 


Ice 
VI - 
Vce or GND, 10 - 0 
5.5V 
8 
160 
80 
,.A 


C; 
I Control inputs 
VI - 
Vce or GND 
5V 
4.5 
pF 
C;o 
I AorB 
ports 
Vo 
VceorGND 
5V 
16 
pF 
I Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter 10Z includes the input leakage current 


3=ws: 
wa:: 
A. 


••••o 
~Qo 
a:: 
-------- 
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54ACT16543 
... 
WD 
PACKAGE 
74ACT16543 
••• 
DL PACKAGE 


(TOP 
VIEW) 


The A-to-B Enable (CEAB) input must be low in 
order to enter data from A or to output 
data 
to B. Having CEAB low and LEAB low makes the A-to-B latches transparent; 
a subsequent 
low-to-high 
transition 
(LEAB) puts the A latches in the storage mode. Data flow from B-to-A is similar, but requires 
using the CEBA, LEBA, and GBA inputs. 


The 74ACT16543 
is packaged 
in TI's shrink small-outline 
package 
(SSOP), which 
provides 
twice the 
functionality 
of standard small-outline packages in the same PCB area. 


The 
54ACT16543 
is characterized 
over the full 
military temperature 
range of 
- 55'C 
to 
125'C. 
The 
74ACT16543 
is characterized 
for operation from -40'C 
to 85'C. 


• 
Members 
of the Texas Instruments 
Wide bus'" 
Family 


• 
Packaged 
In Shrink 
Smail-Outline 
30o-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
3-State True Outputs 


• 
Flow-Through 
Architecture 
to Optimize 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) l-lJom Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 
'ACT16543 
is 
a 
16-bit 
registered 
transceiver 
and 
contains 
two 
sets 
of 
Ootype 
latches for temporary storage of data flowing in 
either direction. 
The 'ACT16543 
can be used 
as 
two 
8-bit 
transceivers 
or 
one 
16-bit 
transceiver. 
Separate 
latch 
enable 
(LEAB 
or 
LEBA) and output enable (GAB or GBA) inputs 
are 
provided 
for 
each 
register 
to 
permit 
independent 
control 
in either direction 
of data 
flow. 


1GAB 
lLEAB 
lCEAB 
GND 
lAl 
lA2 
Vcc 
lA3 
lA4 
lA5 
GND 
lA6 
lA7 
lAB 
2Al 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A6 
GND 
2CEAB 
2LEAB 
2GAB 


1U 
56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
48 


12 
45 


13 
44 


14 
43 


15 
42 


18 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
38 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


lGBA 
1LEBA 
lCEBA 
GND 
lBl 
lB2 
Vcc 
183 
184 
lB5 
GND 
lB6 
lB7 
lB8 
2Bl 
2B2 
283 
GND 
284 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2CEBA 
2LEBA 
2GBA 
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16·81T REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
TIOl94-03476. 
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INPUTS 
LATCH 
OUTPUT 
BUFFERS 
STATUS 
ATOBt 
B1THRUB8 
CEAB 
LEAB 
GAB 


H 
X 
X 
Storing 
Z 


X 
H 
X 
Storing 


X 
X 
H 
Z 
L 
L 
L 
Transparent 
Current A Data 


L 
H 
L 
Storing 
Previous; A Data 


t A-to-B data flow is shown: B-to-A flow control is the same except it uses 
CEBA, LEBA, and GM. 


; Data present before low-to-high transition of IDrl occurring while ~ 
is 
low. 
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absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
±20 
mA 
Output clamp current, 10K (VO < 0 or Vo > VCC)........................................ 
±50 
mA 
Continuous output current, 10 (VO = 0 to VCC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins........................................... 
±400 
mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54ACT16543 
74ACT16543 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 2) 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
.~ 
2 
V 


VIL 
Low-level 
input voltage 
~""O.8 
0.8 
V 


VI 
Input voltage 
0 
A~'" 
Vcc 
0 
Vcc 
V 


Vo 
Output 
voltage 
0 r" 


VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
"''\)' 
24 
-24 
mA 


IOL 
Low-level 
output 
current 
•.•.. 
0- 
24 
24 
mA 


bot/bov 
Input transition 
rise or fall rate 
••• 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


TEXAS 
." 


INSTRUMENTS 


54ACT16543, 74ACT16543 
16·81T REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
TI0194-D3476, 
MARCH 1990 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


TA 
- 
25'C 
54ACT16543 
74ACT16543 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.5V 
4.4 
4.4 
4.4 
10H ~ -50,.A 
5.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.7 
3.6 
VOH 
10H ~ -24mA 
5.5V 
4.94 
4.7 
4.6 
V 


10H ~ -50mAt 
5.5V 
3.65 
- 
10H - 
-75 
mAt 
5.5V 
~ 
3.65 
4.5V 
0.1 
4, 0.1 
0.1 
10L ~ 50,.A 
5.5V 
0.1 
0.1 
0.1 
4.5V 
0.36 
0.5 
0.44 
VOL 
10L ~ 24mA 
5.5V 
0.36 
0.5 
0.44 
V 


10L - 
50 mAt 
5.5V 
h 
1.65 


10L - 
75 mAt 
5.5V 


"- 


1.65 


II 
I Control Inputs 
VI - 
VCC or GND 
5.5V 
±0.1 
•.. 
±1 
±1 
,.A 


10Z 
I A or B Ports* 
Vo - VccorGND 
5.5V 
±0.5 
±10 
±5 
,.A 


Ice 
VI - 
Vccor 
GND, 10 - 0 
5.5V 
6 
160 
60 
,.A 


dice' 
One input at 3.4 V, 
5.5V 
0.9 
1 
1 
mA 
Other inputs at GND or VCC 


Ci 
I Control inputs 
VI - 
VCC or GND 
5V 
4.5 


Cio 
I AorBports 
VI - 
Vce or GND 
5V 
12 
pF 


t Not more than one output should be tested at one time, and the duration 01 the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10Z includes the input leakage current. 
'This is the increase in supply current lor each input that is at one 01 the specified TIL voltage levels rather than 0 V or VCC. 


timing 
requirements 
over 
recommended 
operating 
free-air 
temperature 
range, 
Vcc 
= 5 V ±O.5 
V (unless 
otherwise 
noted) 
(see Note 3) 


TA 
- 
25'C 
54ACT16}43 
74ACT16543 


MIN 
MAX 
MIN 
'M~X 
MIN 
MAX 
UNIT 


tw 
Pulse duration, LEAB or LEBA low 
7.5 
?~\~. 
7.5 
ns 


tsu 
Setup time, data belore LEAB or LEBAi 
2.5 
l"'2,fi 
2.5 
ns 
th 
Hold time, data alter LEAB or LEBAi 
4 
4 
4 
ns 
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switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
VCC 
= 5 V ±O.5 
V (see Note 4) 


FROM 
TO 
TA = 25°C 
54ACT16543 
74ACT16543 
PARAMETER 
(INPUn 
(OUTPUn 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


IPLH 
3.5 
6.9 
9.5 
3.5 
11.3 
3.5 
10.5 


IpHL 
AorB 
AorB 
3.1 
7.3 
10.7 
3.1 
13.1 
3.1 
11.6 
ns 


IPLH 
LEAB or LEBA 
3.9 
8.6 
12.3 
3.9 
15.1 
3.9 
13.8 


IPHL 
AorB 
3.9 
8.7 
12.2 
3.9 
.kI.6 
3.9 
13.5 
ns 


IPZH 
GABormlA 
2.6 
7.1 
10.3 
2.6 •.•.•"12lll 
2.6 
11.4 


IPZL 
AorB 
3.5 
8.3 
11.9 
~4 
3.5 
13.2 
ns 


IPHZ 
GABormlA 
4.1 
8.2 
10.5 
q'4.A.<v - 11.3 
4.1 
11.1 


IpLZ 
AorB 
5 
7.3 
9.3 
'(5 
10.4 
5 
9.6 
ns 


IPZH 
C'EAIl or CEBA 
3.1 
7.3 
10.7 
3.1 
12.9 
3.1 
11.7 


IPZL 
AorB 
3.9 
8.5 
12.2 
3.9 
14.8 
3.9 
13.5 
ns 


IpHZ 
CEABorCEBA 
4.6 
8.5 
11 
4.6 
11.9 
4.6 
11.6 


IpLZ 
AorB 
5.2 
7.4 
9.7 
5.2 
10.8 
5.2 
10.5 
ns 


operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 


TEXAS ..If 
INSTRUMENTS 


54AC16620, 74AC16620 
16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


54AC16620 
••• 
WD 
PACKAGE 
74AC16620 
••• 
DL PACKAGE 


(TOP VIEW) 


lGAB 
1 
48 


lBl 
2 
47 


1B2 
3 
46 


GND 
4 
45 


1 B3 
5 
44 


1B4 
6 
43 


VCC 
7 
42 


1B5 
8 
41 


1 B6 
9 
40 


GND 
10 
39 


1B7 
11 
38 


1B8 
12 
37 


2Bl 
13 
36 


2B2 
14 
35 


GND 
15 
34 


2B3 
16 
33 


2B4 
17 
32 


VCC 
18 
31 


285 
19 
30 


286 
20 
29 


GND 
21 
28 
287 
22 
27 


288 
23 
26 


2GAB 
24 
25 


• 
Members 
of the Texas Instruments 
Widebus~ 
Family 


• 
Packaged 
in Shrink 
Small Outline 
300-mll 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mll 
Center-to-Center 
Pin Spacings 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC~ (Enhanced-Performance 
Implanted 
CMOS) 1-fLm Process 


• 
SOO-mATypical 
latch-Up 
Immunity 
at 12SoC 


lG8A 


lAl 


lA2 


GND 
lA3 


lA4 
Vcc 
lA5 


lA6 


GND 


lA7 


lA8 


2Al 


2A2 


GND 


2A3 


2A4 
Vcc 
2A5 


2A6 


GND 
2A7 


2A8 


2GBA 


description 


The 'AC16620 
is an inverting 16-bit transceiver 
designed 
for 
asynchronous 
communication 
between 
data 
buses. 
The 
control 
function 
implementation 
allows for maximum flexibility in 
timing. 


This 
device 
can 
be 
used 
as 
two 
a-bit 


transceivers 
or one 16-bit transceiver. 
It allows 
data transmission 
from the A bus to the B bus 
or from 
the 
B bus to the 
A bus, depending 
upon 
the 
logic 
level 
at 
the 
complementary 
enable 
inputs 
(1GBA, 
1GAB, 
2GBA, 
and 
2GAB). 
The 
enable 
inputs 
can 
be 
used 
to 
disable 
the 
device 
so 
that 
the 
buses 
are 
effectively isolated. 


The dual-enable 
configuration 
gives the bus transceiver 
the capability 
to store 
data by simultaneous 
enabling of 1GBA and 1GAB (and/or 
2GBA and 2GAB). Each output reinforces its input in this transceiver 
configuration. 
Thus, when both control inputs are enabled and all other data sources to the two sets of 
bus lines are at high impedance, the bus lines remain at their last states. 


The 74AC16620 
is packaged in Tl's shrink small-outline 
packages (SSOP), which provides twice the I/O 
pin count and functionality 
of standard small-outline packages in the same printed-circuit-board 
area. 


The 
S4AC16620 
is characterized 
over the 
full 
military 
temperature 
range 
of 
- 55°C to 
125·C. The 
74AC16620 is characterized 
for operation from - 
40·C to as·c. 


UNLESS 
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ENABLE 


INPUTS 
OPERATION 


<lBA 
GAB 
L 
L 
13data to A bus 
H 
H 
A data to B bus 


H 
L 
Isolation 


L 
H 
IIdata to A bus, 
A data to B bus 


1GBA 


1GAB 


2GBA 


2GAB 


48 
- EN1 
1 
EN2 
25 
- EN3 
24 
EN4 


47 
1 
r 
2 
L- 


VI 
1 
-.:.J 
1 
2V 
46 
3 


44 
5 


43 
~~ 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
L 


V3 
1 
-.:.J 
1 
4V 
35 
14 


33 
~ ~ 16 
~ ~ 
32 
17 


30 
19 


29 
~ 
20 
~ ~ 
27 
~ 
r 
22 
~ 
26 
23 


logic diagram 
(positive 
logic) 


1GBA 48 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) 
- 
0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
- 
0.5 V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
±20 
mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC)........................................ 
±50 
mA 
Continuous output current, 10 (VO = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins........................................... 
±400 
mA 
Storage temperature 
range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 
65'C to 150'C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
penmanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1; The input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54AC16620 
74AC16620 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


Vcc 
- 
3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
Vcc 
- 
4.5V 
3.15 
3.15 
V 


VCC 
- 
5.5V 
3.85 
3.85 


Vcc 
~ 
3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
Vcc 
- 
4.5V 
J~ 
1.35 
V 


Vcc 
- 
5.5V 
~'f:65 
1.65 


VI 
Input voltage 
0 
A~~ 
Vcc 
0 
Vcc 
V 


Vo 
Output 
voltage 
o 
,-<.. 
Vcc 
0 
Vcc 
V 


Vcc 
- 
3V 
,,~. 
4 
4 


IOH 
High-level 
output 
current 
Vcc 
- 
4.5V 
••.• 
Q 
-24 
-24 
mA 


Vcc 
- 
5.5V 
~ 
-24 
-24 


Vcc 
- 
3V 
12 
12 


IOL 
Low-level 
output 
current 
VCC 
- 
4.5V 
24 
24 
mA 


Vcc 
- 
5.5V 
24 
24 
litlliv 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA - 
2S"C 
S4AC16620 
74AC16620 
PARAMETER 
TEST CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H ~ -SOp.A 
4.5V 
4.4 
4.4 
4.4 


S.SV 
S.4 
5.4 
S.4 


IOH--4mA 
3V 
2.58 
2.4 
2.48 
VOH 
4.5V 
3.94 
3.7 
3.8 
V 


10H ~ -24mA 
5.5V 
4.94 
4.7 
4.8 


10H - 
-50 
mAt 
S.5V 
3.85 


10H - 
-7SmAt 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


10L ~ 50p.A 
4.SV 
0.1 
; 
0.1 
0.1 


5.5V 
0.1 
",. 
0.1 
0.1 


10L ~ 12mA 
3V 
0.36 
0.5 
0.44 
VOL 
4.5V 
0.36 
O.S 
0.44 
V 
10L ~ 24mA 
5.5V 
0.36 
0.5 
0.44 


10L = 50 mAt 
5.5V 
1.65 
10L - 
75 mAt 
5.5V 
1.65 


II 
I Control inputs 
VI - VCC or GND 
5.5V 
±0.1 
±1 
±1 
p.A 


10Z 
I AorBports* 
VI - Vce or GND 
5.5V 
±0.5 
±10 
±5 
p.A 


Ice 
VI = Vceor 
GND, 10 = 0 
5.5V 
8 
160 
80 
p.A 


C; 
I Control inputs 
VI - VCC or GND 
5V 
4.5 
pF 
C;o 
I Aor B ports 
VI - Vce or GND 
5V 
16 
pF 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10Z includes the input leakage current. 


switching characteristics 
over recommended operating free-air temperature range, 
Vcc 
= 3.3 V ± 0.3 V (see Note 3) 


FROM 
TO 
TA - 
2S"C 
S4AC16620 
74AC16620 
PARAMETER 
(INPUn 
(OUTPUn 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tPLH 
2.7 
6.1 
8.7 
2.7 
W.3 
2.7 
9.7 


tPHL 
AorB 
BorA 
3.9 
7.9 
10.6 
3.9 
12:3 
3.9 
11.7 
ns 


tPZH 
GBA 
3.2 
7.1 
10 
3.2 
41.8 
3.2 
11.2 


tPZL 
A 
4.5 
11.1 
13.5 
·'4~SV 15.8 
4.5 
15 
ns 


tPHZ 
GBA 
5.3 
7.4 
9.5 
5.3 
10.6 
5.3 
10.2 


tPLZ 
A 
4.6 
7 
9.2 
4.6 
10.1 
4.6 
9.8 
ns 


tPZH 
3.1 
6.7 
9.5 
3.1 
11.3 
3.1 
10.7 


tPZL 
GAB 
B 
4.4 
9.6 
13 
4.4 
15.2 
4.4 
14.5 
ns 


tpHZ 
5 
7.1 
9.3 
5 
10.1 
5 
9.8 


tpLZ 
GAB 
B 
4.4 
6.8 
8.9 
4.4 
9.7 
9.4 
ns 
4.4 
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switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
Vcc 
= 5 V ± 0.5 V (see Note 3) 


FROM 
TO 
TA = 2S"C 
S4AC16620 
74AC16620 
PARAMETER 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


IPLH 
2.1 
3.9 
6.1 
2.1 
7.2 
2.1 
6.8 


IPHL 
AorB 
BorA 
3.1 
4.9 
7.3 
3.1 
8.7 
3.1 
8.2 
ns 


IPZH 
GBA 


2.2 
4.3 
6.8 
2.2 
8 
2.2 
7.6 


IPZL 
A 
3.3 
5.5 
8.4 
3.3 
A9.9 
3.3 
9.4 
ns 


IPHZ 
GBA 
4.9 
6.6 
8.6 
4.9 ~,v~ 
4.9 
9.2 


IPLZ 
A 
4.1 
5.8 
7.8 
4;~V ,{'B.6 
4.1 
8.3 
ns 


IPZH 
2.2 
4.2 
6.5 
Q'2~v 
7.7 
2.2 
7.3 


IPZL 
GAB 
B 
3.4 
5.4 
8.1 
3>4 
9.6 
3.4 
9.1 
ns 


IPHZ 
4.6 
6.4 
8.5 
4.6 
9.4 
4.6 
9 


IPLZ 
GAB 
B 
4.1 
5.6 
7.6 
4.1 
8.3 
4.1 
8 
ns 


operating 
characteristics, 
VCC 


PARAMETER 
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• 
Members 
of Texas Instruments 
Wide bus" 
Family 


• 
Packaged 
in Shrink 
Smail-Outline 
30D-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
3·State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Configurations 
to 
Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) 1,...mProcess 


• 
SOO-mA Typical 
Latch·Up 
Immunity 
at 12SoC 


54ACT16620 
••• 
WD PACKAGE 
74ACT16620 
••• 
DL PACKAGE 
(TOP VIEW) 


[1 
U48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


[ 
24 
25 


lGA8 


181 
182 
GND 
183 
184 
Vcc 
185 


186 
GND 


187 


188 
281 
282 
GND 
283 
284 
Vee 
285 
286 
GND 
287 
288 
2GA8 


lG8A 
lAl 
lA2 
GND 
lA3 
lA4 
Vee 
lA5 


lA6 
GND 
lA7 
lA8 
2Al 
2A2 
GND 


2A3 


2A4 


Vee 
2A5 


2A6 
GND 


2A7 


2A8 
2G8A 


description 


The 
'ACT16620 
is an inverting 
16-bit trans- 
ceiver 
designed 
for 
asynchronous 
communi- 


cation 
between 
data 
buses. 
The 
control 
function 
implementation 
allows 
for 
maximum 
flexibility in timing. 


This 
device 
can 
be 
used 
as 
two 
a-bit 
transceivers or one 16-bit transceiver. It allows 
data transmission from the A bus to the B bus 
or from the B bus to the A bus, depending 
upon 
the 
logic 
level 
at 
the 
complementary 
enable 
inputs 
(1GBA, 
1GAB, 
2GBA, 
and 
2GAB). 
The 
enable 
inputs 
can 
be 
used to 
disable 
the 
device 
so 
that 
the 
buses 
are 
effectively isolated. 


The dual-enable configuration gives the bus transceiver the capability to store data by simultaneous 
enabling of 1GBA (or 2GBA) and 1GAB (or 2GAB). Each output reinforces its input in this transceiver 
configuration. Thus, when both output-enable inputs are active and all other sources to the two sets of 
bus lines are high impedance, the bus lines remain at their last states. 


The 'ACT16620 is packaged in TI's shrink small-outline package (SSOP), which provides twice the I/O pin 
count and functionality of a standard small-outline package in the same printed-circuit-board area. 


The S4ACT16620 is characterized over the full military temperature range of 
- SSoC to 12S'C. The 
74ACT16620 is characterized for operation from - 40'C to as'c. 


"1J:nocco 
-t 


"1J:n 
m:s 
m 
::e EPIC and Widebus 
are trademarks 
of Texas 
Instruments 
Incorporated. 
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logic diagram 
(positive 
logic) 


_ 
48 
1GBA 
ENABLE 


INPUTS 
OPERATION 


GBA 
GAB 


L 
L 
B data to A bus 


H 
H 
A data to B bus 
H 
L 
Bus Isolation 


L 
H 
B data to A bus, 


A data to B bus 


48 
~ EN1 
1 
EN2 
25 
•... EN3 
24 
EN4 


47 
, 
,. 
2 
L 
V1 
1 
W 
1 
2V 
46 
3 


44 
5 


43 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
L 
V3 
1 
W 
1 
4V 
35 
14 


33 
16 


32 
17 


30 
19 


29 
20 


27 
22 


26 
23 


1GBA 


1GAB 


2GBA 


2GAB 


3= 
UJ-> 
UJa: 
0. 
I-o 
::>coa: 
------- 
0. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 mA 
Output clamp current, 10K (VO < 0 or Vo > VCC)........................................ 
±50 mA 
Continuous output current, 10 (VO = 0 to VCC)........................................... 
±50 mA 
Continuous current through VCC or GND pins........................................... 
±400 mA 
Storage temperature range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54ACT16620 
74ACT16620 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 3) 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
Vcc 
0 
Vcc 
V 


Vo 
Output 
voltage 
0 
Vcc 
0 
VCC 
V 


IOH 
High-level 
output 
current 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
24 
24 
mA 


At/Av 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslY 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
'C 


"tJ 
:tJo 
Cc:o 
-I 


"tJ 
:tJm<- 
m:E----------------------- 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


TA 
- 
2SOC 
S4ACT16620 
74ACT16620 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.S V 
4.4 
4.4 
4.4 
10H = -50~A 
S.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.94 
3.8 
VOH 
10H = -24mA 
5.5V 
4.94 
4.94 
4.8 
V 


10H - 
-50mAt 
5.5V 
3.85 


10H - 
-75 
mAt 
5.5V 
3.85 
4.5V 
0.1 
0.1 
0.1 
10L = 50 ~A 
5.5V 
0.1 
0.1 
0.1 
4.5V 
0.36 
0.5 
0.44 
VOL 
10L = 24mA 
5.5V 
0.36 
0.5 
0.44 
V 


10L - 
50 mAt 
5.5V 
1.65 
10H - 
75 mAt 
5.5V 
1.65 


II 
Control inputs 
VI - Vce or GND 
5.5V 
±0.1 
±1 
±1 
~A 
10Z 
Aor B ports* 
Vo - VCC or GND 
5.5V 
±0.5 
±10 
±5 
~A 
Ice 
VI - 
VCC or GND, 10 - 
0 
5.5V 
8 
160 
80 
~A 


<l.ICC' 
One input at 3.4 V, 


5.5V 
0.9 
1 
1 
mA 
Other inputs at GND or Vce 


Ci 
Control inputs 
VI - 
VCC or GND 
5V 
4.5 
pF 


Cio 
Aor B Ports 
Vo - VCC or GND 
5V 
16 
pF 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10Z includes the input leakage current. 
, This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than 0 V or VCC. 


switching characteristics over recommended operating free-air temperature range, 
Vcc 
= 5 V ± 0.5 V (unless otherwise noted) (see Note 4) 


FROM 
TO 
TA 
- 
2SoC 
S4ACT16620 
74ACT16620 
PARAMETER 
(INPUn 
(OUTPUn 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tPLH 
AorB 
BorA 
tPHL 
ns 


tPZH 
GBA 
A 
tPZL 
ns 


tPHZ 
GBA 
A 
tPLZ 
ns 


tPZH 
GAB 
B 
tpZL 
ns 


tpHZ 
GAB 
B 
tPLZ 
ns 
3= 
LLI-> 
LLIa: 
Q. 


••••o:) 
Qoa: 
----------------------------------_Q. 
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operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 


~ 
:JJo 
Cc:o-I 
~ 
:JJ 
rn<- 
rn:E--------- 
_ 
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• 
Members 
of the Texas Instruments 
Wldebus" 
Family 


• 
Packaged 
In Shrink 
Small Outline 
300-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll 
Center-to-Center 
Pin Spacings 


• 
Flow-Through 
Architecture 
Optimize 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
SWitching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) 1-JJ.mProcess 


• 
SOD-mA Typical 
Latch-Up 
Immunity 
at 12SoC 


54AC16640 ••• WD PACKAGE 
74AC16640 ••• DL PACKAGE 
(TOP VIEW) 


10lR 
1(; 
181 
A1 
182 
1A2 
GNO 
GNO 
183 
1A3 
184 
1A4 
Vcc 
Vcc 
185 
1A5 
186 
1A6 
GNO 
GNO 
187 
1A7 
188 
1A8 
281 
2A1 
282 
2A2 
GNO 
GND 
283 
2A3 
284 
2A4 
Vcc 
Vcc 
285 
2A5 
286 
2A6 
GND 
GND 
287 
2A7 
288 
2A8 
2DIR 
2(; 


description 


The 'AC16640 
is an inverting 16-bit transceiver 
designed 
for 
asynchronous 
communication 
between data buses. 


This 
device 
can 
be 
used 
as 
two 
8-bit 
transceivers 
or one 16-bit transceiver. 
It allows 
data transmission 
from the A bus to the B bus 
or from 
the 
B bus to the A bus, depending 
upon the 
logic levels 
at the direction 
control 
inputs (1DIR and 2DIR). 


The enable 
inputs (1<3 and 2(3) can be used to disable the device so that the buses are effectively 
isolated. The' AC16640 is packaged in Tl's shrink small-outline package (SSOP), which provides twice the 
I/O pin count and functionality of a standard small-outline package in the same printed-circuit-board 
area. 


The 
54AC16640 
is characterized 
over the 
full 
military 
temperature 
range 
of 
- 55°C to 
125°C. The 
74AC16640 is characterized for operation from -40·C 
to 85·C. 
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03607.JULY 199O-REVISEOOCTOBER1990--TI0284 


logic symbolt 
logic diagram 
(positive 
logic) 


lG 
48 
G3 
lG 


lDIR 
3 ENl 
[81\1 


3 EN2 [A8] 


2G 25 
G6 
lDIR 
2DIR 24 
6 EN4 [SA] 


6 EN5 [A8] 


47 
2 
lAl 


lAl 
181 


lA2 
46 
3 
182 


lA3 
44 
5 
183 


lA4 
43 
6 
184 
TO SEVEN OTHER TRANSCEIVERS 
lA5 
41 
8 
185 


lA6 
40 
9 
186 


lA7 
38 
11 
187 
2G 


lA8 
37 
12 
188 


2Al 


36 
13 
281 
"74 


5"7 
2DIR 


2A2 
35 
14 
282 


2A3 
33 
16 
283 


2A4 
32 
17 
284 
2Al 


2A5 
30 
19 
285 


2A6 
29 
20 
286 


2A7 
27 
22 
287 


2A8 
26 
23 
288 
TO SEVEN OTHER TRANSCEIVERS 


t This symbol is in accordance with ANSI/IEEE SId 91-1984 and 
IEC Publication617-12. 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)t 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to ~CC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 
mA 
Output clamp current, 10K (VO < 0 or Vo > VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current,lo 
(VO = 0 to VCC).......................................... 
±50 
mA 
Continuous current through VCC or GND pins........................................... 
±400 
mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 


and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


54AC16640 
74AC16640 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply voltage (see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


Vcc - 
3V 
2.1 
2.1 


VIH 
High-level input voltage 
Vcc - 4.5V 
3.15 
3.15 
V 


Vcc - 
5.5V 
3.85 
3.85 
Vcc ~ 3V 
0.9 
0.9 


VIL 
Low-level input voltage 
Vcc - 4.5V 


"- 


1.35 
1.35 
V 


Vcc - 
5.5V 
,\V.\ 1.65 
1.65 


VI 
Input voltage 
o d·.~ 
Vcc 
0 
Vcc 
V 


Vo 
Output voltage 
It;'~'" 
Vcc 
0 
VCC 
V 


Vcc - 
3V 
'< 
4 
4 


IOH 
High-level output current 
Vcc - 4.5V 
-24 
-24 
mA 
Vcc - 
5.5V 
-24 
-24 


Vcc - 
3V 
12 
12 


IOL 
Low-level output current 
Vcc - 4.5V 
24 
24 
mA 
Vcc - 
5.5V 
24 
24 


allav 
Input transition rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA 
- 
2S'C 
S4AC16640 
74AC16640 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H = - 
SOfLA 
4.5V 
4.4 
4.4 
4.4 


S.5V 
5.4 
5.4 
5.4 


10H - 
-4mA 
3V 
2.58 
2.4 
2.48 
VOH 
4.5V 
3.94 
3.7 
3.8 
V 


10H = -24mA 
5.5V 
4.94 
4.7 
4.8 


10H - 
-50mAt 
5.5V 
3.85 


10H - 
-75mAt 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


10L = 50 fLA 
4.5V 
0.1 
,,<).1 
0.1 


5.5V 
0.1 
~V.0l1 
0.1 


10L -12mA 
3V 
0.36 
n'" ,{o.o.5 
0.44 
VOL 
4.5V 
0.36 
q' •.•.. 
~ 
0.5 
0.44 
V 


10L = 24mA 
5.5V 
0.36 
'< 
0.5 
0.44 


10L - 
50 mAt 
5.5V 
1.65 


10L - 
75 mAt 
5.5V 
1.65 


II 
Control 
inputs 
VI - 
Vee 
or GND 
5.5V 
±0.1 
±1 
±1 
fLA 


10Z 
Aor 
B ports* 
Vo 
- 
Vcc 
or GND 
5.5V 
±0.5 
±10 
±5 
fLA 


Ice 
VI - 
VeeorGND,lo 
- 
0 
5.5V 
8 
160 
80 
fLA 


ei 
Control 
inputs 
VI - 
Vee 
or GND 
5V 
4.5 
pF 


eio 
Aor 
B ports 
Vo 
- 
Vee 
or GND 
5V 
16 
pF 


t Not more 
than 
one output 
should 
be tested 
at a time 
and the duration 
of the test should 
not exceed 
10 ms. 


* For 1/0 ports, 
the parameter 
10Z includes 
the input 
leakage 
current. 


switching characteristics over recommended operating free-air temperature range, 
Vcc 
= 3.3 V ± 0.3 V (see Note 3) 


FROM 
TO 
TA 
- 
2S'C 
S4AC16640 
74AC16640 
PARAMETER 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 
(INPUn 
(OUTPUn 


tPLH 
2.2 
6.9 
9.1 
2.2 
J:O.7 
2.2 
10 


tPHL 
AorB 
BorA 
3 
8.5 
11 
3 •.,\.1~ 
3 
11.9 
ns 


tPZH 
G 
3 
8.2 
11 
(~.~3.2 
3 
12.3 


tPZL 
AorB 
3.9 
10.9 
14 
''S.lI':'<f 
16.8 
3.9 
15.5 
ns 


tpHZ 
G 
5.1 
8.3 
10.6 
'5:1 
11.7 
5.1 
11.2 


tPLZ 
AorB 
4.3 
7.8 
10.1 
4.3 
11 
4.3 
10.6 
ns 
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switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc 
= 5 V ±O.5 V (see Note 3) 


FROM 
TO 
TA = 2SoC 
S4AC16640 
74AC16640 
PARAMETER 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 


tPLH 
1.8 
4.7 
1.8 
8 
1.8 
7.3 


tpHL 
AorB 
BorA 
2.6 
5.7 
2.6 o\V~.? 
2.6 
8.6 
ns 


tPZH 
G 
2.4 
5.6 
~8.5 
2.4 
8 


tpZL 
AorB 
3 
6.6 
"X';.(. 
10.7 
3 
9.9 
ns 


tpHZ 
G 
5 
7.5 
~5 
10.4 
5 
9.9 


tpLZ 
AorB 
4.1 
6.5 
4.1 
9.3 
4.1 
9 
ns 


operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
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• 
Members 
of Texas Instruments 
Wldebus" 


Family 


• 
Packaged 
in Shrink 
Small-outline 
30o-mil 
Packages 
(SSOP) and 3So-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-inll 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TIL-Voltage 
Compatible 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) 1-/-LmProcess 


• 
SOO-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 
'ACT16640 
is an 
inverting 
16-bit 
trans- 
ceiver 
designed 
for 
asynchronous 
communi- 


cation between data buses. 


This device 
can be used as two 
8-bit trans- 
ceivers or one 16-bit transceiver. 
It allows data 
transmission 
from the A bus to the B bus or 
from the B bus to the A bus, depending 
upon 
the logic levels at the direction 
control 
inputs 
(1DIR and 2DIR). The enable 
inputs (1G and 
2G) can be used to disable the device so that 
the buses are effectively isolated. 


The 
'ACT16640 
is 
packaged 
in 
TI's 
shrink 
small-outline 
package 
(SSOP), which 
provides 
twice the I/O 
pin count and functionality 
of a 
standard 
small-outline 
package 
in the 
same 
printed-circuit-board 
area. 


The 
S4ACT16640 
is characterized 
over the 
full 
military 
temperture 
74ACT16640 
is characterized for operation from - 40·C to 8S·C. 


CONTROL 


INPUTS 
OPERATION 


G 
DIR 


L 
L 
B data to A bus 


L 
H 
Ii. data to B bus 


H 
X 
Bus Isolation 


54ACT16640 
••• 
WD 
PACKAGE 


74ACT16640 
••• 
DL PACKAGE 


(TOP 
VIEW) 


lDIR 


181 


182 
GND 
183 


184 
VCC 
185 


186 
GND 
187 


188 


281 
282 
GND 
283 
284 
VCC 
28S 
286 
GND 
287 
288 
2DIR 


[1 
U48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


~ 


22 
27 


23 
26 
[ 
24 
25 


lG 
lAl 
lA2 
GND 
lA3 
lA4 


VCC 
lAS 
lA6 
GND 
lA7 
lA8 
2Al 


2A2 
GND 


2A3 
2M 
VCC 
2A5 


2A6 
GND 


2A7 


2A8 
2G 
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1G 48 


10lR 
1 


2 
181 


3 
182 
5 
183 
6 
184 
8 
185 
9 
186 
11 
187 
12 
188 
13 
281 


14 
282 
16 
283 
17 
284 
19 
285 
20 
286 
22 
287 
23 
288 


2G 25 


20lR 24 


1A2 46 


11.3 44 


11.4 43 


11.5 41 


11.6 40 


11.7 38 


11.8 37 


21.1 36 


21.2 35 


21.3 33 


21.4 32 


2A5 30 


21.6 29 


21.7 27 


21.8 26 
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absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)t 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Inut voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K(VI < 0 or VI > VCC) 
± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (V0 = 0 to VCC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins 
±400 mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54ACT16640 
74ACT16640 


MIN 
MAX 
MIN 
MAX 
UNIT 


Vcc 
Supply 
voltage 
(see Note 3) 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
..•. 
2 
V 


Vil 
low-level 
input voltage 
-.)••••\lJl 
0.8 
V 


VI 
Input voltage 
~,~cc 
0 
Vcc 
V 


Vo 
Output 
voltage 
<1'('J((7 Vcc 
0 
Vcc 
V 


IOH 
High-level 
output 
current 
"f 
-24 
-24 
mA 


IOl 
low-level 
output 
current 
24 
24 
mA 


allav 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


NOTES: 
2. Unused 
or floating 
inputs 
should 
be tied to VCC through 
a pUllup resistor 
of approximately 
5 kll 
or greater. 


3. All Vcc 
and GND 
pins 
must 
be connected 
to the proper 
voltage 
power 
supply. 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA - 
2S'C 
S4ACTl6640 
74ACTl6640 
PARAMETER 
TEST CONDITIONS 
vCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.5V 
4.4 
4.4 
4.4 
10H = -SO ",A 
5.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.94 
3.8 
VOH 
10H = -24mA 
5.5V 
4.94 
4.8 
V 
4.94 


10H - 
-SOmAt 
5.5V 
3.85 


10H - 
-75mAt 
5.5V 
3.85 


4.5V 
0.1 
0.1 
0.1 
10L = SO,..A 
5.5V 
0.1 
4>.1 
0.1 


4.5V 
0.36 
•.,>V~ 
0.44 
VOL 
10L = 24mA 
5.5V 
0.36 
C\V\~.5 
0.44 
V 


10L - 
SOmAt 
5.5V 
q..••6,<v'l.65 


10L = 75 mAt 
5.5V 


"< 
1.65 


II 
I Control inputs 
VI - Vce or GND 
5.5V 
±0.1 
±1 
±1 
,..A 


10Z 
I AorB 
portst 
Va - Vce or GND 
5.5V 
±0.5 
±10 
±5 
,..A 


Ice 
VI - Vce or GND, 10 - 0 
5.5V 
8 
160 
80 
,..A 


<l.lcef 


One input at 3.4 V, Other inputs 
5.5V 
0.9 
1 
1 
mA 
at GNDorVce 
Cj 
I Control inputs 
VI - Vce or GND 
5V 
4.5 
pF 
Cio 
I Aor B Ports 
Va = Vce or GND 
5V 
16 
pF 


t Not more than one output should be tested at a time and the duration of the tast should not exceed 10 ms. 
t For 1/0 ports, the parameter 10Z includes the input leakage current. 
f This is the increase in supply current for each input that is at one of the spac;foedTIL Yoltage leYels rather than 0 V or Vce. 


switching characteristics 
over recommended operating free-air temperature range, 
Vcc 
= 5 V ±O.5 V (see Figure 1) 


FROM 
TO 
TA = 2SOC 
54ACTt6640 
74ACTl6640 
PARAMETER 
(INPun 
(OUTPun 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tPLH 
2.2 
6 
8.3 
2.2 
~.6 
2.2 
9.1 


tPHL 
AorB 
BorA 
4.1 
7.6 
9.3 
4.1 •.,>'1~~ 
4.1 
10.5 
ns 


tPZH 
~ 


2.7 
6.9 
8.9 
.21:7:"\'\40.4 
2.7 
9.8 


tPZL 
AorB 
3.5 
8.2 
10.4 
q'9~-12.1 
3.5 
11.5 
ns 


tPHZ 
~ 
6.1 
9.4 
11.4 
11:1 
13.1 
6.1 
12.5 


tPLZ 
AorB 
5.5 
8.7 
10.3 
5.5 
11.5 
5.5 
11 
ns 


operating characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 
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• 
Member 
of the Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
in Shrink 
Smail-Outline 
300-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll 
Center-to-Center 
Pin Spacings 


• 
Independent 
Registers 
for A and B Buses 


• 
Multiplexed 
Real-Time 
and Stored 
Data 


• 
Flow-Through 
Architecture 
to Optimize 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
to Minimize 
High-Speed 
SWitching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-",m Process 


• 
500-mA Typical 
latch-Up 
Immunity 
at 125'C 


54AC16646 
••• 
WD 
PACKAGE 
74AC16646 
••• 
DL PACKAGE 


(TOP 
VIEW) 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
36 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


1DIR 
1CAB 
15AB 
GND 
1A1 
1A2 
Vcc 
1A3 
1A4 


1A5 
GND 


1A6 


1A7 


1A8 


2A1 


2A2 


2A3 
GND 
2A4 


2A5 


2A6 
Vcc 
2A7 


2A8 
GND 
2SAB 
2CAB 


2DIR 


1<3 
1CBA 
15BA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 


1B5 
GND 


1B6 


1B7 


1B8 
2B1 
2B2 


2B3 
GND 
284 


2B5 


2B6 
Vcc 
2B7 
288 
GND 
25BA 
2CBA 
2<3 


description 


The 
•AC16646 
is 
a 
16-bit 
bus 
transceiver, 


which consists 
of D-type flip-flops 
and control 
circuitry 
with 
3-state 
outputs 
arranged 
for 
multiplexed 
transmission 
of data directly 
from 
the 
data 
bus 
or 
from 
the 
internal 
storage 
registers. The device can be used as two 8-bit 
transceivers 
or one 16-bit transceiver. 
Data on 
the A or B bus is clocked into the registers on 
the 
low-to-high 
transition 
of 
the 
appropriate 
clock 
input (CAB or CBA). Figure 1 illustrates 
the 
four 
fundamental 
bus-management 
functions 
that can be performed 
with the octal 
bus transceivers and registers. 


Enable (G) and direction (DIR) inputs are provided to control the transceiver 
functions. 
In the transceiver 
mode, data present at the high-impedance 
port may be stored in either register or in both. The select 
controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for 
select control will eliminate the typical decoding glitch which occurs in a multiplexer during the transition 
between stored and real-time data. The direction control determines 
which bus receives data when G is 
active (low). In the isolation mode (G high), A data may be stored in one register and/or 
B data may be 
stored in the other register. 


When an output function 
is disabled, the input function 
is still enabled and may be used to store and 
transmit data. Only one of the two buses, A or B, may be driven at a time. 


The 74AC16646 
is packaged 
in the TI's shrink small-outline 
package 
(SSOP), which provides twice the 
functionality 
of standard small-outline packages in the same PCB area. 


The 54AC16646 is characterized 
for operation over the full military temperature 
range of - 55"C to 125"C. 
The 74AC16646 is characterized for operation from -40"C 
to 85"C. 
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INPUTS 
DATAI/Ot 


G 
DIR 
CAB 
CBA 
SAB 
SBA 
A1 THRUA8 
B1 THRU 
B8 
OPERATION 
OR FUNCTION 


X 
X 
i 
X 
X 
X 
Input 
Unspecified 
Store 
A, B unspecifiedt 


X 
X 
X 
i 
X 
X 
Unspecified 
Input 
Store 
B, A unspecifiedt 


H 
X 
i 
i 
X 
X 
Input 
Input 
Store A and B Data 


H 
X 
H orL 
H orL 
X 
X 
Input 
Input 
Isolation, 
hold storage 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-Time 
B Data to A Bus 


L 
L 
X 
H orL 
X 
H 
Output 
Input 
Stored 
B Data to A Bus 


L 
H 
X 
X 
L 
X 
Input 
Output 
Real-Time 
A Data to B Bus 


L 
H 
HorL 
X 
H 
X 
Input 
Output 
Stored 
A Data to B Bus 


t The data 
output 
functions 
may be enabled 
or disabled 
by various 
signals 
at the G or DIR inputs. 
Data 
input 
functions 
are always 
enabled, 


i.e., data at the bus pins will be stored 
on every 
low-to-high 
transition 
on the clock 
inputs. 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) ............................•.......... 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
±20 
mA 
Output clamp current, 10K (VO < 0 or Vo > VCC).. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (Vo = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins 
± 400 mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
raUngs only 
and luncUonal 
operation 
01 the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operaUng 
condiUons" 
is 


not implied. 
Exposure 
to absolute·maximum·rated 
conditions 
lor extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input 
and output 
voltage 
ratings 
may be exceeded 
il the input 
and output 
current 
ratings 
are observed. 


54AC16646 
74AC16646 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC 
- 
3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC 
~ 
4.5V 
3.15 
3.15 
V 


VCC 
- 
5.5V 
3.85 
3.85 


VCC 
- 
3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
Vcc 
- 
4.5V 
1.35 
1.35 
V 


VCC 
- 
5.5V 
1.65 
1.65 


VI 
Input voltage 
0 
Vcc 
0 
Vcc 
V 


Vo 
Output 
voltage 
0 
Vcc 
0 
VCC 
V 


Vcc 
- 
3V 
-4 
-4 


IOH 
High-level 
output 
current 
VCC 
- 
4.5V 
-24 
-24 
mA 


VCC 
- 
5.5V 
24 
24 


VCC 
- 
3V 
12 
12 


IOL 
Low-level 
output 
current 
VCC 
- 
4.5V 
24 
24 
mA 


Vcc 
~ 
5.5V 
24 
24 


dtldV 
Input transition 
rise or lall rate 
0 
10 
0 
10 
nslY 


TA 
Operating 
Iree-air 
temperature 
-55 
125 
-40 
85 
·c 


3: 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


TA - 
25°C 
54ACl6646 
74ACl6646 
PARAMETER 
TEST CONDITIONS 
vCC 
MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H = -50 
",A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


10H ~ -4mA 
3V 
2.58 
2.4 
2.48 
VOH 
4.5V 
3.94 
3.7 
3.8 
V 


10H = -24mA 
5.5V 
4.94 
4.7 
4.8 


10H = -50 
mAl 
5.5V 
3.85 


10H - 
-75mA1 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


10L = 50 ",A 
4.5V 
0.1 
0.1 
0.1 


5.5V 
0.1 
0.1 
0.1 
10L ~ 12mA 
3V 
0.36 
0.5 
0.44 
VOL 
4.5V 
0.36 
0.5 
0.44 
V 


10L = 24mA 
5.5V 
0.36 
0.5 
0.44 


10L = 50mA1 
5.5V 
1.65 


10L - 
75mA1 
5.5V 
1.65 


II 
I Control inputs 
VI - 
Vce or GND 
5.5V 
±0.1 
±1 
±1 
,..A 


10l 
I A or B ports* 
VO ~ Vce or GND 
5.5V 
±0.5 
±10 
±5 
",A 


Ice 
VI = VceorGND,lO 
= 0 
5.5V 
8 
160 
80 
",A 
Ci 
I Control inputs 
VI - Vce or GND 
5V 
4.5 
pF 
Cia 
I AorB 
ports 
Vo - Vce or GND 
5V 
16 
pF 
I Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter 10l includes the input leakage current. 
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• 
Member 
of the Texas Instruments 
Wide bus" 
Family 


• 
Packaged 
in Shrink 
Smail-Outline 
300-mll 
Packages 
(SSOP) and 3SD-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mll Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
Independent 
Registers 
for A and B Buses 


• 
Multiplexed 
Real-Time 
and Stored 
Data 


• 
Flow-Through 
Architecture 
to Optimize 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) 1-fLm Process 


• 
SOO-mA Typical 
Latch-Up 
Immunity 
at 12SoC 


54ACTl6646 ••• WD PACKAGE 
74ACT16646 ••• DL PACKAGE 


(TOP VIEW) 


description 


The 
'ACT16646 
is a 
16-bit 
bus 
transceiver, 


which consists 
of D-type flip-flops 
and control 
circuitry 
with 
3-state 
outputs 
arranged 
for 
multiplexed 
transmission 
of data directly 
from 
the 
data 
bus 
or 
from 
the 
internal 
storage 


registers. The device can be used as two 8-bit 
transceivers 
or one 16-bit transceiver. 
Data on 


the A or B bus is clocked into the registers on 
the 
low-to-high 
transition 
of 
the 
appropriate 
clock 
input (CAB or CBA). Figure 1 illustrates 
the 
four 
fundamental 
bus-management 
func- 
tions that can be performed with the octal bus 
transceivers 
and registers. 


Enable (G) and direction (DIR) inputs are provided to control the transceiver 
functions. 
In the transceiver 
mode, data present at the high-impedance 
port may be stored in either register or in both. The select 
controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for 
select 
control 
eliminates 
the typical decoding 
glitch which occurs in a multiplexer 
during the transition 
between stored and real-time data. The direction control determines which bus receivers data when 0 is 
low. In the isolation mode (0 high), A data may be stored in one register and/or 
B data may be stored in 
the other register. 


When an output function 
is disabled, the input function 
is still enabled and may be used to store and 
transmit data. Only one of the two buses, A or B, may be driven at a time. 


The 74ACT16646 
is packaged 
in TI's shrink small-outline 
package 
(SSOP), which 
provides 
twice 
the 
functionality 
of standard small-outline packages in the same PCB area. 


The 54ACT16646 
is characterized 
for operation 
over the full military temperature 
range of 
- 55·C to 
125·C. The 74ACTl1646 
is characterized for operation from - 40·C to 85·C. 
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INPUTS 
DATA 1/0 
C 
DIR 
CAB 
CBA 
SAB 
SBA 
A1THRUA8 
B1 THRU 
B8 
OPERATION 
OR FUNCTION 


X 
X 
t 
X 
X 
X 
Input 
Unspecifiedt 
Store A, B unspecifiedt 


X 
X 
X 
t 
X 
X 
Unspecifiedt 
Input 
Store 
B, A unspecifiedt 


H 
X 
t 
t 
X 
X 
Input 
Input 
Store A and B Data 


H 
X 
HorL 
HorL 
X 
X 
Input 
Input 
Isolation, 
hold storage 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-Time 
B Data to A Bus 


L 
L 
X 
HorL 
X 
H 
Output 
Input 
Stored 
B Data to A Bus 


L 
H 
X 
X 
L 
X 
Input 
Output 
Real- Time A Data to B Bus 


L 
H 
HorL 
X 
H 
X 
Input 
Output 
Stored 
A Data to B Bus 
t The data output 
functions 
may be enabled 
or disabled 
by various 
signals 
at the ~ and DIR inputs. 
Data 
input functions 
are always 
enabled, 


i.e., data 
at the bus pins will be stored 
on every 
low-to-high 
transition 
on the clock 
inputs. 
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absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)t 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Va (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K (V, < 0 or VI> 
VCC) 
±20 mA 
Output clamp current, 10K (VA < 0 or Va > VCC)........................................ 
± 50 mA 
Continuous output current, 10 (VA = 0 to VCC). . . . . .. .. . . . .. . .. . . . .. .. . . . . .. .. . . . . .. . .. . . 
± 50 mA 
Continuous current through VCC or GND pins 
± 400 mA 
Storage temperature 
range 
- 65°C to 1500C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operaiion 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54ACTl6646 
74ACT16646 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 3) 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
A).8 
0.8 
V 


VI 
Input voltage 
o •..)~SC 
0 
Vcc 
V 


VO 
Output 
voltage 
~\~ 
0 
Vcc 
V 


IOH 
High-level 
output 
current 
q'<'n..~- - 24 
-24 
mA 


IOL 
Low-level 
output 
current 
'( 
24 
24 
mA 


11t1l1v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslY 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


NOTES: 
2. All Vcc 
and GND 
pins 
must 
be connected 
to the proper 
voltage 
supply. 


3. Unused 
or floating 
inputs 
should 
be tied to Vcc 
through 
a pullup 
resistor 
of 5 kO or greater. 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


TA = 25"C 
54AC16646 
74AC16646 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.5V 
4.4 
4.4 
4.4 
10H = -50/LA 
5.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.94 
3.8 
VOH 
10H ~ 
-24mA 
5.5V 
4.94 
4.94 
4.8 
V 


10H - 
-50 
mAt 
5.5V 
3.85 


10H ~ 
-75mAt 
5.5V 
3.85 


4.5V 
0.1 
0.1 
0.1 
10l 
= 50/LA 
5.5V 
0.1 
A,<).1 
0,1 


4.5V 
0.36 
~,VQlS 
0.44 
VOL 
10l 
~ 
24mA 
5.5V 
0.36 
.~V\{'O.5 
0.44 
V 


10l- 
50 mAt 
5.5V 
q..•... 
~~. 1.65 


10l = 75 mAt 
5.5V 
'< 
1.65 


II 
I Control 
inputs 
VI - 
VCC or GND 
5.5V 
±0.1 
±1 
±1 
/LA 


10Z 
I A or B ports* 
Vo 
- 
Vcc 
or GND 
5.5V 
±0.5 
±10 
±5 
/LA 


ICC 
VI = VCC or GND. 
10 ~ 0 
5.5V 
8 
160 
80 
/LA 


~ICC§ 


One input at 3.4 V, 


5.5V 
0.9 
1 
1 
mA 
Other 
inputs at GND or VCC 


Ci 
I Control 
inputs 
VI ~ 
VCC or GND 
5V 
4.5 
pF 


Cio 
I AorBports 
Vo 
- 
VCC or GND 
5V 
16 
pF 


t Not more than 
one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 


* For 1/0 
ports, 
the parameter 
'OZ 
includes 
the input 
leakage 
current. 


§ This is the increase 
in supply 
current 
for each 
input that 
is at one of the specified 
TTl 
voltage 
levels 
rather 
than 
0 V or Vcc. 


timing requirements over recommended operating free-air temperature range, 
Vcc 
= 5 V ±O.5 V (unless otherwise noted) (see Note 3) 


TA = 25"C 
54ACT16648 
74ACT16648 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fclock 
Clock 
frequency 
0 
90 
0 
",,90 
0 
90 
MHz 


tw 
Pulse duration, 
CAB or CBA high or low 
5.5 
5.5~,v.,\. 
5.5 
ns 


tsu 
Setup time. A before 
CAB i or B before 
CBA i I Data high 
4 
.d"\'" 
4 
ns 
I Data low 
6 
q..•... 
lf.Y. 
6 


th 
Hold time, A after CAB i or B after CBA i 
1.5 
'1(.5 
1.5 
ns 
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switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
VCC = 5 V ±O.5 
V (unless 
otherwise 
noted) 
(see Note 3) 


FROM 
TO 
TA = 25"C 
54ACT16646 
74ACT16646 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


fmax 
90 
90 
90 
MHz 


tPLH 
AorB 
BorA 
3.9 
7.5 
9.4 
3.9 
11.5 
3.9 
10.6 
ns 
IPHL 
3.4 
7.6 
10.8 
3.4 
12.2 
3.4 
11.4 


tPZH 
G 
AorB 
3.2 
7.7 
10.8 
3.2 
12.9 
3.2 
11.9 
ns 
tPZL 
4.2 
9.0 
12.2 
4.2 
~.6 
4.2 
13.5 


tPHZ 
G 
AorB 
5.3 
7.7 
9.6 
5.3 •..)"10:4 
5.3 
10.2 
ns 
tPLZL 
4.9 
7.3 
9.2 
4~ ~0.3 
4.9 
9.9 


tpLH 
CBAorCAB 
AorB 
4.9 
8.9 
11.1 
<-,4,llv 
13.1 
4.9 
12.2 
ns 
tpHL 
5.1 
9.0 
11.0 
'5'.1 
13.1 
5.1 
12.3 


IPLH 
SABorSBAt 
AorB 
5.2 
10.3 
13.8 
5.2 
17.2 
5.2 
15.6 
ns 
tPHL 
(with A or B high) 
4.9 
8.2 
10.6 
4.9 
12.5 
4.9 
11.7 


IpLH 
SBAorSABt 
AorB 
4.3 
7.8 
9.9 
4.3 
12.1 
4.3 
11.1 
ns 
tPHL 
(with A or Blow) 
5.9 
11.2 
14.9 
5.9 
18.2 
5.9 
16.7 


tPZH 
DIR 
AorB 
4.5 
9.5 
13.8 
4.5 
18.2 
4.5 
15.2 
ns 
tPZL 
4.3 
9.2 
11.8 
4.3 
14.2 
4.3 
13.1 


tPHZ 
DIR 
AorB 
4.5 
7.9 
10.2 
4.5 
11.2 
4.5 
10.8 
ns 
tPLZ 
4.4 
7.5 
9.8 
4.4 
10.8 
4.4 
10.4 


operating 
characteristics, 
VCC = 
5 V, TA = 
25°C 


PARAMETER 
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54AC16852 
••• 
WD 
PACKAGE 
74ACl6652 
••• 
DL PACKAGE 
(TOP VIEW) 


• 
Member 
of the Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
In Shrink 
Small Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil 
Center-to-Center 
Pin Spacings 


• 
Bus Transceivers/Registers 


• 
Independent 
Registers 
and Enables for A 
and B Buses 


• 
Multiplexed 
Real-Time 
and Stored 
Data 


• 
Flow-Through 
Architecture 
to Optimize 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-J,£mProcess 


• 
500-mA Typical 
latch-Up 
Immunity 
at 125·C 


1GAB 
lCA8 
lSAB 
GNO 
lAl 
lA2 
Vcc 
lA3 
lA4 
lA5 
GNO 
lA6 
lA7 
lAB 
2Al 
2A2 


2A3 
GNO 
2A4 
2A5 


2A6 
Vcc 
2A7 
2A8 
GNO 
2SAB 
2CAB 
2GAB 


description 


The 'AC16652 
is a 16-bit bus transceiver which 
consists of D-type flip-flops and control circuitry 
arranged 
for multiplexed 
transmission 
of data 
directly from the data bus or from the internal 
storage 
registers. The device can be used as 
two 8-bit transceivers 
or one 16-bit transceiver. 


1U 
58 


2 
55 


3 
54 


4 
53 


5 
52 


8 
51 


7 
50 
8 
49 


9 
48 


10 
47 


11 
48 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
38 


22 
35 


23 
34 


24 
33 


25 
32 


28 
31 


27 
30 


28 
29 


lGBA 
lCBA 
lSBA 
GNO 
181 
182 
Vcc 
183 
184 


185 
GNO 


186 


187 
188 


281 
282 


283 


GND 
284 


285 
288 
Vcc 
287 
288 
GNO 
2SBA 
2CBA 
2GBA 
Enable GAB and aBA 
are provided to control 
the transceiver functions, SAB and SBA control 
pins are provided to select whether real-time or 
stored data is transferred. 
The circuitry used for select control will eliminate the typical decoding 
glitch 
that occurs 
in a mUltiplexer during the transition 
between 
stored and real-time 
data. A low input level 
selects 
real-time 
data and a high selects 
stored 
data. Figure 
1 illustrates 
the four fundamental 
bus- 


management functions that can be performed with the octal bus transceivers 
and registers. 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA 
are in the real-time transfer mode, it is also ..E0ssible to store data without using the internal D-type flip- 3: 
flops 
by simultaneously 
enabling 
GAB and GBA. In this configuration, 
each output reinforces 
its input. W 
Thus, when all other data sources to the two sets of bus lines are at high impedance, 
each set of bus -> 
lines will remain at its last state. 
W 
The 74AC16652 
is packaged 
in the Tl's shrink small-outline 
package (SSOP), which provides twice the a: 
functionality 
of standard small-outline packages in the same PCB area. 
a. 


The 54AC16652 is characterized 
for operation over the full military temperature 
range of - 55·C to 125·C. ~ 
The 74AC16652 is characterized 
for operation from -40·C 
to 85·C. 
0 
~Qo 


EPIC and Widebus 
are trademarks 
of Texas 
Instruments 
Incorporated. 
a: 
__________________________________ 
a. 


PIIOIlUCTPREVlEW 
••• .._ 
• 
Copyright 
® 1990. Texas Inslnlment8lflCO<1lO'ated 
In 1M fonnItIw or •••.• 
phIM of dtYeIopmInt. CtwKtertdc 
j 
=-::~~.:::..",,= 
TEXAS 
-- 
INSTRUMENTS 


54AC16652, 74AC16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
03463, MARCH 1990-TI0190 


INPUTS 
DATA 
I/ot 
OPERATION 
OR FUNCTION 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
A1THRUA8 
B1 THRU 
B8 


L 
H 
H orL 
HorL 
X 
X 
Input 
Input 
Isolation 


L 
H 
t 
t 
X 
X 
Input 
Input 
Store A and B Data 


X 
H 
t 
H orL 
X 
X 
Input 
Unspecified 
Store A, Hold B 


H 
H 
t 
t 
X 
X 
Input 
Output 
Store A in both registers 


L 
X 
HorL 
t 
X 
X 
Unspecified 
Input 
Hold A, Store 
B 


L 
L 
t 
t 
X 
X 
Output 
Input 
Store 
B in both registers 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-Time 
B Data to A Bus 


L 
L 
X 
HorL 
X 
H 
Output 
Input 
Stored 
B Data to A Bus 


H 
H 
X 
X 
L 
X 
Input 
Output 
Real-Time 
A Data to B Bus 
H 
H 
HorL 
X 
H 
X 
Input 
Output 
Stored 
A Data to B Bus 


H 
L 
HorL 
H orL 
H 
H 
Output 
Output 
Stored 
A Data to B Bus and 


Stored 
B Data to A Bus 
t The data output 
functions 
may be enabled 
or disabled 
by various 
signals 
at the GAB or GBA inputs. 
Data input functions 
are always 
enabled, 
I.e., data 
at the bus pins will be stored 
on every 
low-to-high 
transition 
on the clock 
inputs. 


"'U 
::Do 
Cc:o 
-I 


"'U 
::Dm:s 
m:E------- 
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'--y--J 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 


REAL·TIME 
TRANSFER 
BUS 
B TO BUS A 


'--y--J 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


H 
H 
X 
X 
L 
X 


REAL·TIME 
TRANSFER 
BUS A TO BUS 
B 


'--y--J 
'--y--J 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
X 
H 
i 
X 
X 
X 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
L 
X 
X 
i 
X 
X 
H 
L 
HorL 
HorL 
H 
H 
L 
H 
i 
i 
X 
X 


STORAGE 
FROM 
A. B OR A AND 
B 
TRANSFER 
STORED 
DATA 
TO A OR B 
3= 
LLI-> 
LLIa: 
11. 
•••o 
::)coa: 
---------------------- 
11. 
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1GBA 
3 EN1 [BA) 
1GAB 
3 EN2[AB) 


1CBA 
55 
C4 
1SBA 
54 
G5 
1CAB 
2 
C6 
1SAB 
3 
G7 


2GBA 
29 
10EN8[BA) 
2GAB 
28 
10 EN9[AB) 


2CBA 
30 
C11 
2SBA 
31 
G12 
2CAB 
27 
C13 
2SAB 
26 
G14 


5 
;01 
52 
5 
40 
1B1 
1A1 
5 
1 
7 
;01 


1 
'1 
29 


6 
51 


1A2 
1B2 
8 
49 
1A3 
1B3 


1A4 
9 
48 
184 


10 
47 
1A5 
1B5 


1A6 
12 
45 
1B6 
13 
44 
1A7 
1B7 
14 
43 
1A8 
1B8 
42 
2A1 
;01 
12 
110 
2B1 
12 
1 
14 
;01 
14 
99 


41 
2A2 
2B2 


2A3 
17 
40 
2B3 
2A4 
19 
38 
284 


2A5 
20 
37 
285 
"'0 
2A6 
21 
36 
:IJ 
2B6 
23 
34 
0 
2A7 
2B7 
0 
2A8 
24 
33 
2B8 
C 


~ 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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3: 
w->w 
a:: 
Q. 
I-o:J 
Co 
a:: 
----------------------------------_Q. 


1 GAB 


1 CBA 


1 SBA 


1 CAB 


1 SAB 


2 GAB 


2CBA 


2SBA 


2CAB 


2SAB 


~ 


~ 
7 CHANNELS IDENTICAL 
~ 
:n:::::::J 
TO CHANNEL 1 ABOVE 
t::::i 
:it=L 
~ 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) ................................•...... 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 
mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC)... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (Vo = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins 
± 400 mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 


and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54AC16652 
74AC16652 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC = 3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC = 4.5V 
3.15 
3.15 
V 


VCC = 5.5V 
3.85 
3.85 


VCC 
- 
3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
Vcc 
= 4.5V 
1.35 
1.35 
V 


Vcc 
= 5.5V 
1.65 
1.65 


VI 
Input voltage 
0 
Vcc 
0 
Vcc 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


VCC 
~ 
3V 
-4 
-4 


IOH 
High-level 
output 
current 
VCC 
~ 
4.5V 
-24 
-24 
mA 


VCC 
~ 
5.5V 
-24 
-24 


VCC 
- 
3V 
12 
12 


IOL 
Low-level 
output 
current 
Vcc 
~ 
4.5V 
24 
24 
mA 


VCC 
~ 
5.5V 
24 
24 


allav 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


"'U 
:xJo 
C 
Co 
-t 


"'U 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwIse noted) 


TA 
- 
2S'C 
S4AC166S2 
74AC166S2 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H = -SO,..A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


10H = -4mA 
3V 
2.58 
2.4 
2.48 


VOH 
4.5V 
3.94 
3.7 
3.8 
V 


10H = -24mA 
5.5V 
4.94 
4.7 
4.8 


10H = -50 
mAt 
5.5V 
3.85 


10H - 
75 mAt 
5.5V 
3.85 
3V 
0.1 
0.1 
0.1 


10l = 50,..A 
4.5V 
0.1 
0.1 
0.1 
5.5V 
0.1 
0.1 
0.1 


10l -12mA 
3V 
0.36 
0.5 
0.44 


VOL 
4.5V 
0.36 
0.5 
0.44 
V 


10l = 24mA 
5.5V 
0.36 
0.5 
0.44 


10l - 50 mAt 
5.5V 
1.65 


10l - 
75 mAt 
5.5V 
1.65 


II 
I Control inputs 
VI - Vce or GND 
5.5V 
±0.1 
±1 
±1 
,..A 


10l 
I AorBports* 
Vo - 
Vce or GND 
5.5V 
±0.5 
±10 
±5 
,..A 


Ice 
VI - Vce or GND, 10 - 0 
5.5V 
8 
160 
80 
,..A 


Cj 
I Control inputs 
VI - VCC or GND 
5V 
4.5 
pF 


Cio 
I Aor B ports 
Vo - VCC or GND 
5V 
16 
pF 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10l includes the input leakage current. 


3= 
LLI-> 
LLIa:a. 


••••o 
~coa: 
---------- 
a. 
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• 
Member 
of the Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
In Shrink 
Smail-Outline 
300-mil 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
Bus Transceivers/Registers 


• 
Independent 
Registers 
and Enables for A 
and B Buses 


• 
Multiplexed 
Real-Time 
and Stored 
Data 


• 
Flow-Through 
Architecture 
to Optimize 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
to Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-",m Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


54ACT16652 
•.• 
WD 
PACKAGE 


74ACT16652 
••• 
DL PACKAGE 


(TOP VIEW) 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


28 
31 


27 
30 


28 
29 


fGBA 
leBA 
15BA 
GND 
lBl 
lB2 
Vcc 
183 
184 
lB5 
GND 
lB6 
lB7 
lB8 
2Bl 
2B2 
283 
GND 
284 


2B5 
2B6 
Vcc 
2B7 


2B8 
GND 
25BA 
2CBA 
2GBA 


description 


The 
'ACT166S2 
is 
a 
16-bit 
bus 
transceiver 
which 
consists 
of D-type flip-flops 
and control 
circuitry 
arranged 
for multiplexed 
transmission 
of data directly from the data bus or from the 
internal 
storage 
registers. 
The device 
can be 
used as two 
8-bit transceivers 
or one 
16-bit 
transceiver. 


1GAB 
1CAB 


15AB 
GND 
lAl 
lA2 
Vcc 
lA3 


1A4 
lA5 
GND 
lAG 
lA7 
lA8 
2Al 


2A2 
2A3 
GND 


2A4 
2A5 


2A6 
Vcc 
2A7 


2A8 
GND 
2SAB 
2CAB 
2GAB 
Enable GAB and GBA are provided to control 
the transceiver 
functions, SAB and SBA control 
pins are provided to select whether real-time or 
stored data is transferred. 
The circuitry used for select control will eliminate the typical decoding 
glitch 
that occurs 
in a multiplexer 
during the transition 
between 
stored and real-time 
data. A low input level 
selects 
real-time 
data and a high selects 
stored 
data. Figure 
1 illustrates 
the four fundamental 
bus- 
management functions that can be performed with the octal bus transceivers 
and registers. 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate 
clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA 
are in the real-time transfer mode, it is also possible to store data without using the internal D-type flip- 
flops 
by simultaneously 
enabling 
GAB and GBA. In this configuration, 
each output 
reinforces 
its input. 


Thus, when all other data sources to the two sets of bus lines are at high impedance, 
each set of bus 
lines will remain at its last state. 


'tJ 
::Do 
C 
Co 
-I 
'tJ 
::Dm:$m 
. 
::e EPIC and W.debus 
are trademarks 
of Texas 
Instruments 
Incorporated. 
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The 74ACT166S2 is packaged in the Tl's shrink small-outline 
package (SSOP), which provides twice the 
functionality 
of standard small-outline packages in the same PCB area. 


The S4ACT166S2 is characterized 
for operation 
over the full military temperature 
range of 
- SS·C to 
12S·C. The 74ACT166S2 is characterized 
for operation from -40·C 
to 8S·C. 
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INPUTS 
DATA 
I/ot 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
A1 THRUA8 
B1THRUB8 
OPERATION 
OR FUNCTION 


L 
H 
HorL 
H orL 
X 
X 
Input 
Input 
Isolation 


L 
H 
i 
i 
X 
X 
Input 
Input 
Store A and B Data 


X 
H 
i 
HorL 
X 
X 
Input 
Unspecified 
Store A, Hold B 


H 
H 
i 
i 
X 
X 
Input 
Output 
Store A in both registers 


L 
X 
HorL 
i 
X 
X 
Unspecified 
Input 
Hold A, Store 
B 


L 
L 
i 
i 
X 
X 
Output 
Input 
Store 
B in both registers 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-Time 
B Data to A Bus 


L 
L 
X 
H orL 
X 
H 
Output 
Input 
Stored 
B Data to A Bus 


H 
L 
H orL 
HorL 
H 
H 
Output 
Output 
Stored 
A Data to B Bus and 


Stored 
B Data to A Bus 
- 
t The data output 
functions 
may be enabled 
or disabled 
by various 
signals 
at the GAB or GBA inputs. 
Data input functions 
are always 
enabled, 


Le" data at the bus pins will be stored 
on every 
low-to-high 
transition 
on the clock 
inputs. 


~ 
W->wa:c. 


••••o 
::>coa: 
- 
c. 
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"--v--' 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 


REAL-TIME 
TRANSFER 
BUS 
B TO 
BUS A 


"--v--' 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


H 
H 
X 
X 
L 
X 


.":xJo 
C 
Co 
-4 
.":xJ 
m<- 
m~---------------- 


"--v--' 
"--v--' 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


X 
H 
t 
X 
X 
X 
H 
L 
HorL 
HorL 
H 
H 


L 
X 
X 
t 
X 
X 


L 
H 
t 
t 
X 
X 


STORAGE 
FROM 
A, B OR A AND 
B 
TRANSFER 
STORED 
DATA 
TO A OR 
B 
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lGBA 
3 ENl IBA) 


lGAB 
3EN21AB) 


lCBA 
55 
C4 
lSBA 
54 
G5 
1CAB 
2 
C6 
lSAB 
3 
G7 


2GBA 
29 
10 EN8 IBA) 
2GAB 
28 
10 EN9 lAB) 


2CBA 
30 
Cl1 
2SBA 
31 
G12 
2CAB 
27 
C13 
2SAB 
26 
G14 


3= 
L1I-> 
L1Ia:a. 


~o:J 
Coa: 
----------------- 
a. 


••1 
52 
5 
5 
4D 
lBl 
lAl 
5 
1 
7 
••1 


1 
'7 
2"7 


6 
51 


lA2 
lB2 
8 
49 
lA3 
lB3 
9 
48 
lA4 
184 
10 
47 
lA5 
lB5 
12 
45 
lA6 
lB6 
13 
44 
lA7 
lB7 
14 
43 
lAB 
188 
42 
2Al 
••1 
12 
llD 
2Bl 


12 
1 
14 
••1 
14 
9"7 
41 
2A2 
2B2 


2A3 
17 
40 
283 
2M 
19 
38 
284 


2A5 
20 
37 
2B5 


2A6 
21 
36 
2B6 
23 
34 
2A7 
2B7 


2A8 
24 
33 
288 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
lEG Publication 
617-12. 
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" 
:0o 
Cco 
-I 
" 
:0 
m 
~m:E----- 
_ 


1 GAB 


1 CBA 


1SBA 


1 CAB 


1SAB 


1 
4 
t:::=:: 


~ 
43 


2 GAB 


2CBA 


2SBA 


2 CAB 


2SAB 


~ 


~ 
7 CHANNELS IDENTICAL 
~ 
~ 
TO CHANNEL 1 ABOVE 
t:::::::i§ 
~----------~ 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC "...................................................... 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .. , ...................•.. 
, .. ,.......... 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) .. "." 
.. , 
,. 
-0,5 
V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) , 
, .. ,................. 
±20 mA 
Output clamp current, 10K (VO < 0 or Vo > VCC) 
, .. , 
, ........•............ 
, , . . . . . 
± 50 mA 
Continuous output current, 10 (VO = 0 to VCC) 
, . .. .. .. . . .. . .. . .. • .. . .. . . 
± 50 mA 
Continuous current through VCC or GND pins, 
" .. , .. ,.. 
±400 
mA 
Storage temperature 
range 
, 
"." 
.. ,.............. 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 


not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 
1: The input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54ACT16652 
74ACT16652 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 2) 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
24 
24 
mA 


6.t/!>.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·C 


== 
LLI-> 
LLI 
r:r:: 
0. 
•••o 
~coa: 
________________________________ 
0. 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA 
- 
25'C 
54ACT16652 
74ACT16652 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.5V 
4.4 
4.4 
4.4 
10H = -50,..A 
5.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.94 
3.8 
VOH 
10H = -24mA 
5.5V 
4.94 
4.94 
4.8 
V 


10H - 
-50mAt 
5.5V 
3.85 
10H ~ -75mAt 
5.5V 
3.85 


4.5V 
0.1 
0.1 
0.1 
10L = 50,..A 
5.5V 
0.1 
0.1 
0.1 
4.5V 
0.36 
0.5 
0.44 
VOL 
10L = 24mA 
5.5V 
0.36 
0.5 
0.44 
V 


10L - 
50 mAt 
5.5V 
1.65 


10L - 
75 mAt 
5.5V 
1.65 


11 
I Control inputs 
VI - 
Vcc or GND 
5.5V 
±0.1 
±1 
±1 
,..A 


10Z 
I A orB ports; 
Vo - VCC or GND 
5.5V 
±0.5 
±10 
±5 
,..A 


ICC 
VI - 
VccorGND,lo 
- 0 
5.5V 
8 
160 
80 
,..A 


dICC' 


One input at 3.4 V, 
5.5V 
0.9 
1 
1 
mA 
Other inputs at GND or VCC 
Cj 
I Control inputs 
VI - VCC or GND 
5V 
4.5 
pF 


Cio 
I AorBports 
Vo - 
VCC or GND 
5V 
16 
pF 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
; For I/O ports, the parameter 10Z includes the input leakage current. 
, This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than 0 V to Vcc. 


~ 
:JJo 
C 
Co 
-I 
~ 
:JJm<- 
m=E--------- 
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• 
Members 
of Texas Instruments 
Widebus'" 
Family 


• 
Packaged 
in Shrink 
Small-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil 
Center-to-Center 
Pin Spacings 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Configurations 
to 
Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) l-p.m Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


54AC16657 
•.. 
WD 
PACKAGE 


74AC16657 
..• 
DL PACKAGE 


(TOP 
VIEW) 


description 


The 'AC16657 
contains 
two noninverting 
octal 
transceiver 
sections 
with 
separate 
parity 
generator Ichecker 
circuits and control 
signals. 


For either 
section, 
the 
transmit/receive 
input 
(H IR 
or 
2TIR) 
determines 
the 
direction 
of 
data flow, When H IR (or 2TIR) is high, data 
flows from the 1A (or 2A) port to the 1B (or 2B) 
port (transmit 
mode); when H IR (or 2TIR) is 
low, data flows from the 1B (or 2B) port to the 
1A 
(or 
2A) 
port 
(receive 
mode). 
When 
the 
output-enable 
input 1OE (or 20E) 
is high, both 
the 1A (or 2A) and 1B (or 2B) ports are in the 
high-impedance 
state. 


Odd or even parity is selected 
by a logic high 
or low level, respectively, 
on the 10DD/EVEN 
(or 20DD/EVEN) 
input. 1PARITY (or 2PARITY) 
carries the parity bit value; it is an output from 
the 
parity 
generator Ichecker 
in the 
transmit 
mode 
and 
an 
input 
to the 
parity 
generatorl 
checker in the receive mode. 
3: 


In the transmit mode, after the 1A (or 2A) bus is polled to determine the number of high bits, 1PARITY (or LIJ 
2PARITY) is set to the logic level that maintains the parity sense selected by the level at the 10DD/EVEN 
- 
(or 20DD/EVEN) 
input. For example, if 10DD/EVEN 
is low (even parity selected) and there are five high > 
bits on the 1A bus, then 1PARITY is set to the logic high level so that an even number of the nine total LIJ 
bits (eight 1A-bus bits plus parity bit) are high. 
a: 


In the receive mode, after the 1B (or 2B) bus is polled to determine the number of high bits, the 1ERROR C. 
(or 2ERROR) output logic level indicates whether or not the data to be received exhibits the correct parity I- 
sense. For example, if 10DD/EVEN 
is high (odd parity selected), 
1PARITY is high, and there are three 0 
high bits on the 1B bus, then 1ERROR is low, indicating a parity error. 
::>co 


EPIC and Widebus 
are trademarks 
of Texas 
Instruments 
Incorporated. 
a:: 
__________________________________ 
c. 


PRODUCT PREVIEW documents 
contain informatkln 
on productI 
." 
Copyright 
@ 
1990. 
Texas 
Instruments 
Incorporated 
::'::="~=~~cr:=': 
~ 
i 
•••••••• 
Ole Itght to change '" 
......- 
__ 
...- 
IEXAS 
..-...... 
INSTRUMENTS 


10E 


NC 
1ERROR 
GNO 
1AO 
1A1 
Vcc 
1A2 


1A3 


1A4 
GNO 


1A5 


1A6 


1A7 
2AO 
2A1 
2A2 
GNO 


2A3 


2A4 


2A5 
Vcc 
2A6 


2A7 
GNO 
2ERROR 
NC 
20E 


H/R 
1000/EVEN 
1PARITY 
GNO 
180 
181 
VCC 
182 


183 
184 
GNO 
185 


186 
187 
280 
281 
282 
GNO 
283 
284 
285 
VCC 
286 
287 
GNO 
2PARITY 
2000/EVEN 
2T/R 


54AC16657, 74AC16657 
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The 'AC16657 
is packaged in TI's shrink small-outline 
package, which provides twice the I/O pin count 
and functionality 
Df a standard small-outline package in the same printed-circuit-board. 


The 
54AC16657 
is characterized 
over 
the 
full 
military 
temperature 
range 
of 
- 55·C 
to 
125·C. The 
74AC16657 is characterized 
for operation from - 40·C to 85·C. 


NUMBER 
OF A OR B 
INPUTS 
INPUT/OUTPUT 
OUTPUTS 


INPUTS 
THAT 
ARE HIGH 
OE 
T/R 
ODD/EVEN 
PARITY 
ERROR 
OUTPUT 
MODE 


0,2,4,6,8 
L 
H 
H 
H 
Z 
Transmit 
L 
H 
L 
L 
Z 
Transmit 
L 
L 
H 
H 
H 
Receive 
L 
L 
H 
L 
L 
Receive 
L 
L 
L 
H 
L 
Receive 
L 
L 
L 
L 
H 
Receive 
1,3,5,7 
L 
H 
H 
L 
Z 
Transmit 
L 
H 
L 
H 
Z 
Transmit 
L 
L 
H 
H 
L 
Receive 
L 
L 
H 
L 
H 
Receive 
L 
L 
L 
H 
H 
Receive 
L 
L 
L 
L 
L 
Receive 


DONTCARE 
H 
X 
X 
Z 
Z 
Z 


~ 
:tJo 
C 
C 
(")-f 
~ 
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3= 
LIJ-> 
LIJa:: 
D. 
I-o:)co 
a:: 
__________________________________ 
D. 


logic symbolt 


1 
10E 
G3 


H/R 
56 
3 EN1/3G5 (REC) 


55 
3 EN2(XMIT) 


1ODD/EVEN 
N4 


20E 
28 
G8 


2T/R 
29 
8 EN6/8Gl0 
(REC) 


30 
8 EN7 (XMIT) 


20DD/EVEN 
N9 


5 
52 
1AO 
180 


6 
51 
lA1 
181 
8 
49 
lA2 
182 
9 
48 
lA3 
183 
10 
47 
1M 
184 
12 
45 
lA5 
185 
13 
44 
1A6 
186 
14 
43 
1A7 
187 


4.2 V 
54 
11 
2K t> 
1PARITY 


5 


4.1V 
3 
1ERROR 
18 
15 
42 
2AO 
V6 
280 


Z21 
7V 
16 
41 


2Al 
281 
17 
40 
2A2 
282 
19 
38 
2A3 
283 
20 
37 
2A4 
284 
21 
36 
2A5 
285 
23 
34 
2A6 
286 
24 
33 
2A7 
287 


9.7 V 
31 
21 
2K t> 
2PARITY 


10 


9.6 
V 
26 
2ERROR 
28 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 
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logic diagram, each transceiver 
(positive 
logic) 


T/R 


.":tJog ODD/EVEN 
o 
~ 
.":tJ 
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m:E----------------------- 
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absolute maximum ratings over operating free·air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) .............•......................... 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) .................................•.. 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 
mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC) 
, 
, . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (VO = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous current through VCC or GND pins 
,.. 
±500 
mA 
Storage temperature 
range 
, 
, 
,... 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54ACl6657 
74AC16657 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC 
- 
3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
Vcc 
- 
4.5V 
3.15 
3.15 
V 


VCC = 5.5V 
3.85 
3.85 


VCC 
- 
3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
Vcc 
- 
4.5V 
1.35 
1.35 
V 


VCC 
- 
5.5V 
1.65 
1.65 


VI 
Input voltage 
a 
Vcc 
a 
Vcc 
V 


Vo 
Output 
voltage 
a 
Vcc 
a 
Vcc 
V 


VCC 
- 
3V 
-4 
-4 


IOH 
High-level 
output 
current 
Vcc 
~ 4.5V 
-24 
-24 
mA 


Vcc 
- 
5.5V 
24 
24 


VCC 
- 
3V 
12 
12 


IOL 
Low-level 
output 
current 
Vcc 
- 
4.5V 
24 
24 
mA 


Vcc 
- 
5.5V 
24 
24 
6.116.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
ns/V 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
'C 


~ 
UJ-> 
UJa: 
0.. 


••••o 
:::;)coa: 
__________________________________ 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TA = 25°C 
S4AC166S7 
74AC166S7 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H ~ 
-50p.A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


10H - 
-4mA 
3V 
2.58 
2.4 
2.48 


VOH 
4.5V 
3.94 
3.7 
3.8 
V 


10H = -24mA 
5.5V 
4.94 
4.7 
4.8 


10H - 
-50 
mAt 
5.5V 
3.85 


10H ~ 
-75mAt 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


10L ~ 
50 p.A 
4.5V 
0.1 
0.1 
0.1 


5.5V 
0.1 
0.1 
0.1 


10L - 
12mA 
3V 
0.36 
0.5 
0.44 
VOL 
4.5V 
0.36 
0.5 
0.44 
V 


10L ~ 
24mA 
5.5V 
0.36 
0.5 
0.44 


10L - 
50 mAt 
5.5V 
1.65 


10L - 
75 mAt 
5.5V 
1.65 


II 
I Control 
inputs 
VI ~ VCC or GND 
5.5V 
±0.1 
±1 
±1 
p.A 


10Z 
I A or B portsi 
Va 
- 
VCC or GND 
5.5V 
±0.5 
±10 
±5 
!LA 


ICC 
VI - 
Vccor 
GND, 
10 - 
0 
5.5V 
8 
160 
80 
p.A 


Ci 
I Control 
inputs 
VI ~ 
VCC or GND 
5V 
4.5 
pF 


Cio 
I AorBports 
Va 
~ 
VCC or GND 
5V 
16 
pF 


t Not more 
than 
one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 
* For 1/0 
ports, 
the parameter 
10Z includes 
the input 
leakage 
current. 


switching characteristics over recommended operating free-air temperature range, 
Vcc 
= 3.3 V ± 0.3 V (unless otherwise noted) (see Note 3) 


.":IJo 
Cc:o 
-4 
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FROM 
TO 
TA = 25°C 
S4AC166S7 
74AC16657 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
UNIT 
MAX 
MIN 


tPLH 
AorB 
BorA 
tPHL 
ns 


tPLH 
An 
PARITY 


tPHL 
ns 


tPLH 
ODD/EVEN 
PARITY,ERROR 
tPHL 
ns 


tPLH 
Bn 
ERROR 
tPHL 
ns 


tPLH 
PARITY 
ERROR 
tPHL 
ns 


tPZH 
bE 
An, Bn, PARITY 
or ERROR 
tPZL 
ns 


tPHZ 
OE 
An, Bn, PARITY 
or ERROR 
tpLZ 
ns 
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switching characteristics over recommended operating free-air temperature range, 
VCC = 5 V ± 0.5 V (unless otherwise noted) (see Note 3) 


FROM 
TO 
TA 
- 
2S"C 
S4AC166S7 
74AC166S7 
PARAMETER 
(INPUn 
(OUTPUn 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tPLH 
AorB 
BorA 
IPHL 
ns 


IPLH 
An 
PARITY 


IpHL 
ns 


IpLH 
ODD/EVEN 
PARITY,ERROR 
tpHL 
ns 


IPLH 
Bn 
ERROR 
IPHL 
ns 


IPLH 
PARITY 
ERROR 


IpHL 
ns 


tPZH 
OE 
An. Bn. PARITY 
or ERROR 
tPZL 
ns 


tpHZ 
DE 
An. Bn• PARITY 
or ERROR 
IPLZ 
ns 


operating characteristics, VCC = 5 V, TA = 25°C 


PARAMETER 
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54ACT16657 
••• 
WO PACKAGE 
74ACT16657 
... 
OL PACKAGE 


(TOP 
VIEW) 


• 
Members 
of Texas Instruments 
Widebus'" 


Family 


• 
Packaged 
in Shrink 
Small-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil 
Center-to-Center 
Pin Spacings 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Configurations 
to 
Minimize 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-,..m Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


10E 
1 


NC 
2 
1ERROR 
3 
GND 
4 
lAO 
5 


1Al 
6 
Vcc 
7 


1A2 
8 


1A3 
9 


1A4 
10 
GND 


lA5 


lA6 


1A7 
2AO 
2A1 
2A2 
GND 


2A3 


2A4 


2A5 


Vcc 
2A6 


2A7 
GND 
2ERROR 
NC 
20[ 


description 


The 'ACT16657 
contains two noninverting octal 
transceiver 
sections 
with 
separate 
parity 
generator/checker 
circuits and control 
signals. 


For either 
section, 
the 
transmit! receive 
input 
(H /R 
or 
2T/R) 
determines 
the 
direction 
of 
data flow. When 
H /R (or 2T/R) is high, data 
flows from the 1A (or 2A) port to the 1B (or 2B) 
port (transmit 
mode); when H /R (or 2T/R) is 
low, data flows from the 1B (or 2B) port to the 
1A 
(or 
2A) 
port 
(receive 
mode). 
When 
the 
output-enable 
input 10E (or 20E) 
is high, both 
the 1A (or 2A) and 1B (or 2B) ports are in the 
high-impedance 
state. 


Odd or even parity is selected 
by a logic high 
or low level, respectively, 
on the 10DD/EVEN 
(or 20DD/EVEN) 
input. 1PARITY (or 2PARITY) 


carries the parity bit value; it is an output from 
the 
parity 
generator/checker 
in the 
transmit 
mode 
and 
an 
input 
to 
the 
parity 
generator/ 
checker in the receive mode. 


"'U 
::Do 
C 
C 
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"'U 
::Dm<- 
m 
::e EPIC and Widebus 
are trademarks 
of Texas 
Instruments 
Incorporated. 
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1T/R 
1ODD/EVEN 
1PARITY 
GND 


1 BO 


1Bl 
VCC 
1B2 


48 
1 B3 


47 
1 B4 
46 
GND 


45 
1B5 


1B6 


1B7 
2BO 


2Bl 
2B2 
GND 


2B3 


2B4 


2B5 
VCC 
2B6 


2B7 
GND 
2PARITY 
20DD/EVEN 
2T/R 


In the transmit mode, after the 1A (or 2A) bus is polled to determine the number of high bits, 1PARITY (or 
2PARITY) is set to the logic level that maintains the parity sense selected by the level at the 10DD/EVEN 
(or 20DD/EVEN) 
input. For example, if 10DD/EVEN 
is low (even parity selected) and there are five high 
bits on the 1A bus, then 1PARITY is set to the logic high level so that an even number of the nine total 
bits (eight 1A-bus bits plus parity bit) are high. 


In the receive mode, after the 1B (or 2B) bus is polled to determine the number of high bits, the 1ERROR 
(or 2ERROR) output logic level indicates whether or not the data to be received exhibits the correct parity 
sense. For example, 
if 10DD/EVEN 
is high (odd parity selected), 
1PARITY is high, and there are three 
high bits on the 1B bus, then 1ERROR is low, indicating a parity error. 
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description 
(continued) 


The 'ACT166S7 is packaged in TI's shrink small-outline 
package, which provides twice the I/O pin count 
and functionality 
of a standard small-outline package in the same printed-circuit-board. 


The 
S4ACT166S7 
is characterized 
over the full 
military temperature 
range 
of 
- 5S·C to 
12S·C. The 
74ACT166S7 is characterized 
for operation from -40·C 
to 8S·C. 


NUMBER 
OF A OR B 
INPUTS 
INPUT/OUTPUT 
OUTPUTS 


INPUTS 
THAT 
ARE HIGH 
OE 
T/R 
ODD/EVEN 
PARITY 
ERROR 
OUTPUT 
MODE 
0,2,4.6.6 
L 
H 
H 
H 
Z 
Transmit 


L 
H 
L 
L 
Z 
Transmit 


L 
L 
H 
H 
H 
Receive 


L 
L 
H 
L 
L 
Receive 


L 
L 
L 
H 
L 
Receive 


L 
L 
L 
L 
H 
Receive 


1,3,5,7 
L 
H 
H 
L 
Z 
Transmit 


L 
H 
L 
H 
Z 
Transmit 


L 
L 
H 
H 
L 
Receive 


L 
L 
H 
L 
H 
Receive 


L 
L 
L 
H 
H 
Receive 


L 
L 
L 
L 
L 
Receive 


DON'TeARE 
H 
X 
X 
Z 
Z 
Z 


3= 
UJ 
:> 
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logic symbolt 


10E 
1 
G3 


H/R 
56 
3 EN1/3G5 (REe) 


55 
3 EN2 (XMIT) 


lODD/EVEN 
N4 


20E 
28 
G8 


2T/R 
29 
8 EN6/8G10 
(REC) 


30 
8 EN7 (XMIT) 


20DD/EVEN 
N9 


5 
1AO 


6 


lAl 
8 
1A2 
9 
1A3 
10 
lA4 
12 
lA5 
13 
lA6 
14 
lA7 


11 
2K t> 
4,2 
V 


5 


4,lV 
18 
15 
2AO 
V6 


Z21 
7V 


10 


9,6 V 
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52 
180 


51 


181 
49 
182 
48 
183 
47 
184 
45 
185 
44 
186 
43 
187 
54 
1PARITY 


3 
1ERROR 


42 
280 


41 


281 
40 


282 
38 
283 
37 
284 
36 
285 
34 


286 
33 
287 
31 


2PARITY 


26 
2ERROR 
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logic diagram, each transceiver 
(positive 
logic) 


T/R 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
±20 
mA 
Output clamp current, 10K (VO < 0 or Vo > VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (VO = 0 to VCC). .. . . . .. . .. .. .. . .. .. . .. .. . .. .. . .. . .. .. . .. . . 
± 50 mA 
Continuous current through VCC or GND pins 
± 500 mA 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 


and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 


not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


54ACT16657 
74ACT16657 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
(see Note 2) 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC = 3 V 
2.1 
2.1 


VIH 
High-level 
input voltage 
VCC = 4.5V 
3.15 
3.15 
V 


VCC 
- 
5.5V 
3.85 
3.85 


Vcc 
= 3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
Vcc 
= 4.5V 
1.35 
1.35 
V 


VCC = 5.5V 
1.65 
1.65 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
v 


VCC = 3V 
-4 
-4 


IOH 
High-level 
output 
current 
Vcc 
= 4.5V 
-24 
-24 
mA 


VCC 
- 
5.5V 
-24 
-24 


VCC = 3V 
12 
12 


IOL 
Low-level 
output 
current 
VCC = 4.5V 
24 
24 
mA 


Vcc 
= 5.5V 
24 
24 


allav 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·c 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


TA = 2SOC 
S4ACT166S7 
74ACT166S7 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


3V 
2.9 
2.9 
2.9 


10H = -SOI"A 
4.SV 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


10H - 
-4mA 
3V 
2.58 
2.4 
2.48 
VOH 
4.5V 
3.94 
3.7 
3.8 
V 


10H = -24mA 
5.5V 
4.94 
4.7 
4.8 
10H = -SOmAl 
5.5V 
3.85 
10H = -75mAt 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


10L = 5Ol"A 
4.5V 
0.1 
9·1 
0.1 
5.5V 
0.1 
0.1 
0.1 


10L - 
12mA 
3V 
0.36 
0.5 
0.44 
VOL 
4.5V 
0.36 
0.5 
0.44 
V 


10L = 24mA 
5.5V 
0.36 
0.5 
0.44 


10L - 
50 mAt 
5.5V 
1.65 
10L = 75 mAt 
5.5V 
1.65 


II 
I Control inputs 
VI - 
VCC or GND 
5.5V 
±0.1 
+1 
±1 
I"A 
10Z 
I Aor B ports§ 
Vo - VCC or GND 
5.5V 
±0.5 
±10 
±5 
I"A 
Ice 
VI = VceorGND,lO 
= 0 
5.5V 
8 
160 
80 
I"A 
Ci 
I Control inputs 
VI = VCC or GND 
5V 
4.5 
pF 


Cio 
I AorBports 
Vo - VCC or GND 
5V 
16 
pF 
I Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10Z includes the input leakage current. 
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switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
VCC = 3.3 V ± 0.3 V (unless 
otherwise 
noted) 
(see Note 3) 


FROM 
TO 
TA 
- 
25'C 
54ACT16657 
74ACT16657 
PARAMETER 
(OUTPUn 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 
(INPUn 


IPLH 
AorB 
BorA 
ns 
IPHL 


IPLH 
An 
PARITY 
ns 
tPHL 


IPLH 
ODD/EVEN 
PARITY,ERROR 
ns 
IPHL 


IpLH 
Bn 
ERROR 
ns 
IPHL 


IPLH 
PARITY 
ERROR 
IPHL 
ns 


IPZH 
OE 
An. Bn, PARITY 
or ERROR 
IPZL 
ns 


IpHZ 
bE 
An. Bn• PARITY 
or ERROR 


IPLZ 
ns 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
Vcc = 5 V ± 0.5 V (unless 
otherwise 
noted) 
(see Note 3) 


FROM 
TO 
TA 
- 
25'C 
54ACT16657 
74ACT16657 
PARAMETER 
(INPUn 
(OUTPUn 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


IPLH 
AorB 
BorA 


IPHL 
ns 


IPLH 
An 
PARITY 


IPHL 
ns 


IPLH 
ODD/EVEN 
. PARITY,ERRO'R 
IPHL 
ns 


IPLH 
Bn 
ERROR 
IPHL 
ns 


IPLH 
PARITY 
ERROR 


IPHL 
ns 


IPZH 
bE 
An, Bn• PARITY 
or ERROR 
IPZL 
ns 


IPHZ 
bE 
An, Bn, PARITY 
or 'ERRC:5R 
IPLZ 
ns 


NOTE 3: Load 
CirCUlI and voltage 
waveforms 
are shown 
In Seclion 
1. 


"tJ 
:IJ operating 
Characteristics, 
VCC 
= 5 V, TA = 25°C 
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• 
Members 
of Texas Instruments 
Wide bus'" 


Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mll 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TIL- 
or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-!.LmProcess 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 'AC16821 and 'ACT16821 are noninverting 
20-bit D-type flip-flops composed of two 10-bit 
sections 
with 
separate 
control 
signals. 
For 
either 10-bit flip-flop section, the data present 
at the corresponding D inputs is stored in the 
flip-flops on the rising edge of the clock input 
(1ClK 
or 
2ClK) 
and 
appears 
on 
the 
appropriate Q outputs if the output enable 1OE 
(or 20E) is low. If 10E (or 20E) is high, the 
outputs are in the high-impedance state. 1OE 
(or 20E) does not affect the operation of the 
flip-flops. 
Previously 
stored 
data 
can 
be 
retained or new data can be entered while the 
outputs are in the high-impedance state. 


54AC16821, 54ACTl6821 
... 
WD PACKAGE 
74AC16821, 74ACT16821 .•. Dl PACKAGE 
(TOP VIEW) 


10E 
101 


102 
GNO 
103 
104 
Vcc 
105 
106 
107 
GNO 
108 
109 
1010 
201 
202 
203 
GNO 
204 
205 
206 
Vcc 
207 
208 
GNO 
209 
2010 


20E 


1CLK 
101 
102 
GNO 


103 
104 


Vcc 
105 
106 
107 
GNO 
108 
109 
1010 
201 
202 
203 
GNO 
204 
205 
206 
Vcc 
207 
208 
GNO 
209 
2010 
2CLK 


INPUTS 
ClK 
OE 
FLIP-FLOP DATA 
QOUTPUTS 


i 
H 
Current 
D Data 
Z 


L 
H 
Previous 
D Data 
Z 


i 
L 
Current 
D Data 
Current 
D Data 


L 
L 
Previous 
D Data 
Previous 
D Data 
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The 74AC16821 
and 74ACT16821 
are packaged in Tl's shrink small-outline 
package (SSOP) with 2S-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
1/0 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16821 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16821 
has 
TTL-compatible 
input 
thresholds. 


The S4AC16821 and S4ACT16821 are characterized 
over the full military temperature 
range of -SS·C 
to 
12S·C. The 74AC16821 and 74ACT16821 are characterized 
for operation from -40·C 
to 8S·C. 
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• 
Members 
of Texas Instruments 
Wldebus~ 
Family 


• 
Packaged 
in Shrink 
Smail-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL· or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC~ (Enhanced-Performance 
Implanted 
CMOS) 1-flom Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 
'AC16822 
and 
'ACT16822 
are 
inverting 
20-bit D-type flip-flops 
composed 
of two 10-bit 
sections 
with 
separate 
control 
signals. 
For 
either 10-bit flip-flop section, the inverse of the 
data present at the corresponding 
D inputs is 
stored in the flip-flops on the rising edge of the 
clock input (1ClK or 2ClK) 
and appears on the 
appropriate 
Q outputs if the output enable 1OE 


(or 20E) 
is low. If 1OE (or 20E) 
is high, the 


outputs 
are in the high-impedance 
state. 
1OE 
(or 20E) 
does not affect the operation 
of the 
flip-flops. 
Previously 
stored 
data 
can 
be 
retained or new data can be entered while the 
outputs are in the high-impedance 
state. 
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54AC16822, 54ACT16822 
74AC16822, 74ACT16822 
20·BIT O·TYPE FLlp·FLOPS WITH 3·STATE OUTPUTS 
03576, JUNE 1990-TI0253 


The 74AC16822 
and 74ACT16822 
are packaged in TI's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16822 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16822 
has 
TIL-compatible 
input 
thresholds. 


The 54AC16822 and 54ACT16822 are characterized 
over the full military temperature 
range of - 55·C to 
125·C. The 74AC16822 and 74ACT16822 are characterized 
for operation from -40·C 
to 85·C. 
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INSTRUMENTS 


54AC16823, 54ACT16823 
74AC16823, 74ACT16823 
18·BIT O·TYPE FLlP·FLOPS WITH 3·STATE OUTPUTS 
TI0254-03577. 
JUNE 1990 


• 
Members 
of Texas Instruments 
Wldebus" 


Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mll 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) l-/Lm Process 


• 
SOO-mA Typical 
Latch-Up 
Immunity 
at 12SoC 
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VIEW) 
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39 
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'AC16823 
and 
'ACT16823 
are 
nonin- 
204 
38 
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verting 18-bit D-type flip-flops composed 
of two 
205 
37 
205 
9-bit sections with separate control signals. For 
206 
36 
206 
either 9-bit flip-flop 
section, if the clock enable 
(lClKEN 
or 2ClKEN) 
is low, the data present 
Vee 
35 
Vee 
at the corresponding 
D inputs is stored in the 
207 
34 
207 
flip-flops on the rising edge of 1ClK 
(or 2ClK). 
208 
33 
208 
When 
lClKEN 
(or 2ClKEN) 
is high, the flip- 
GNO 
32 
GNO 
flops 
retain 
their 
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stored 
values. 
209 
31 
209 
Taking 
lClR 
(or 
2ClR) 
low 
asynchronously 
20E 
30 
2CLKEN 
clears the corresponding 
flip-flops. 
2CLR 
29 
2CLK 


When the output enable (10E or 20E) 
is low, the corresponding 
Q outputs are active (high or low logic 
levels). When 1OE (or 20E) 
is high, the corresponding 
outputs are in the high-impedance 
state. 1OE (or 
20E) does not affect the internal operation of the flip-flops: previously stored data can be retained or new 
data can be entered while the outputs are in the high-impedance 
state. 
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54AC16823, 54ACT16823 
74AC16823, 74ACT16823 
18·81T O·TYPE FLlp·FLOPS WITH 3·STATE OUTPUTS 
03577, JUNE 1990-TI0254 


The 74AC16B23 and 74ACT16B23 are packaged in Tl's shrink small-outline 
package (SSOP) with 2S-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16B23 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16B23 
has 
TIL-compatible 
input 
thresholds. 


The S4AC16B23 and S4ACT16B23 are characterized 
over the full military temperature 
range of - SS·C to 
12S·C. The 74AC16B23 and 74ACT16B23 are characterized 
for operation from -40·C 
to BS·C. 
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54AC16824, 54ACT16824 
74AC16824, 74ACT16824 
18·BIT O·TYPE FLlp·FLOPS WITH 3·STATE OUTPUTS 
TI025~3578. 
JUNE 1990 


description 


The 
'AC16824 
and 
'ACT16824 
are 
inverting 
18-bit D-type flip-flops 
composed 
of two 9-bit 
sections 
with 
separate 
control 
signals. 
For 
either 9-bit flip-flop 
section, if the clock enable 
(1CLKEN or 2CLKEN) is low, the inverse of the 
data present 
at the corresponding 
D inputs is 
stored 
in the flip-flops 
on the 
rising edge of 
1CLK (or 2CLK). When 1CLKEN (or 2CLKEN) 
is 
high, 
the 
flip-flops 
retain 
their 
previously 
stored 
values. 
Taking 
1CLR 
(or 
2CLR) 
low 
asynchronously 
clears 
the 
corresponding 
flip- 
flops. 


When the output enable (10E or 20E) 
is low, the corresponding 
Q outputs are active (high or low logic 
levels). When 1OE (or 20E) 
is high, the corresponding 
outputs are in the high-impedance 
state. 1OE (or 
20E) does not affect the internal operation of the flip-flops: previously stored data can be retained or new 
data can be entered while the outputs are in the high-impedance 
state. 


• 
Members 
of Texas Instruments 
Widebus~ 
Family 


• 
Packaged 
in Shrink 
Small-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil 
Center-to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-,...mProcess 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 
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(TOP VIEW) 
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54AC16824, 54ACT16824 
74AC16824, 74ACT16824 
18·BIT O·TYPE FLlp·FLOPS WITH 3·STATE OUTPUTS 
D3578, JUNE 1990- 
TI0255 


The 74AC16824 
and 74ACT16824 
are packaged in TI's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline 
package in the same printed-circuit-board 
area. 


The 
'AC16824 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16824 
has 
TTL-compatible 
input 
thresholds. 


The 54AC16824 and 54ACT16824 are characterized 
over the full military temperature 
range of - 55·C to 
125·C. The 74AC16824 and 74ACT16824 are characterized 
for operation from -40·C 
to 85·C. 


logic diagram 
(positive 
logic) 
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54AC16827, 54ACT16827 
74AC16827, 74ACT16827 
20·BIT BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 
TI0268-D3544. 
JUNE 1990 


• 
Members 
of Texas Instruments 
Widebus~ 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
SWitching 
Noise 


• 
EPIC~ (Enhanced-Performance 
Implanted 
CMOS) 1-",m Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The' AC16827 and' ACT16827 are noninverting 
20-bit buffers composed 
of two 10-bit sections 
with separate 
output-enable 
signals. For either 
10-bit 
buffer 
section, 
the 
two 
output 
enable 
inputs 
(1<31 and 1<32 or 2<31 and 2(32) must 
both be low for the corresponding 
Y outputs to 
be active. If either output-enable 
input is high, 


the outputs 
of that 10-bit buffer section are in 
the high-impedance 
state. 


The 
74AC16827 
and 
74ACT16827 
are pack- 
aged 
in 
Tl's 
shrink 
small-outline 
package 
(SSOP) 
with 
25-mil 
center-to-center 
pin 
spacings. This package provides twice the I/O 
pin count and functionality 
of a standard small- 


outline 
package 
in 
the 
same 
printed-circuit- 
board area. 


The 
'AC16827 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16827 
has 
TTL- 
compatible 
input thresholds. 


The 
54AC16827 
and 
54ACT16827 
are 
characterized 
over the full military temperature 
range of - 55·C to 125·C. The 74AC16827 and 
74ACT16827 
are 
characterized 
for 
operation 
from - 40·C to 85·C. 
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logic diagram (positive 
logic) 
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TEXAS 
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• 
Members 
of Texas Instruments 
Widebus~ 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TIL- 
or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC~ (Enhanced-Performance 
Implanted 
CMOS) 1-,...mProcess 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 
'AC16828 
and 
'ACT16828 
are 
inverting 
20-bit buffers composed 
of two 10-bit sections 
with separate 
output-enable 
signals. For either 
10-bit 
buffer 
section, 
the 
two 
output 
enable 
inputs (1G1 and 1G2 or 2G1 and 2G2) must 
both be low for the corresponding 
Y outputs to 
be active. 
If either output-enable 
input is high, 


the 
outputs 
of that 
10-bit 
buffer 
section 
are 
placed into the high-impedance 
state. 


The 
74AC16828 
and 
74ACT16828 
are pack- 
aged 
in 
Tl's 
shrink 
small-outline 
package 
(SSOP) 
with 
2S-mil 
center-to-center 
pin 
spacings. This package provides twice the I/O 
pin count and functionality 
of a standard small- 


outline 
package 
in 
the 
same 
printed-circuit- 


board area. 


The 
'AC16828 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16828 
has 
TTL- 
compatible 
input thresholds. 


The 
S4AC16828 
and 
S4ACT16828 
are 
characterized 
over the full military temperature 
range of -SS·C 
to 12S·C. The 74AC16828 and 
74ACT16828 
are 
characterized 
for 
operation 
from - 40·C to 8S·C. 


"'U 
::0o 
C 
Co 
-t 


"'U 
::0 
rn<- 
rn::e EPIC and Widebus 
are trademarks 
of Texas 
Instruments 
Incorporated. 


PRODUCT PREVIEW document. 
cont.kl 
inform.ltlon 
on prOducts 
in the formative 
or dtalgn 
phi •• of development. 
Characteristic 


data Ind other apeclflCatlonl .r. design \JOIII. rex_Instruments 
reMfWI 
the 
right 
to 
change 
or 
dl1COfItinue theM 
productl 


without notke. 


54AC16828, 
54ACT16828 
••• 
WD 
PACKAGE 


74AC16828, 
74ACT16828 
••• 
DL PACKAGE 
(TOP VIEW) 
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54AC16833, 54ACT16833 
74AC16833, 74ACT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 
TI027()-03546, 
JUNE 1990 


• 
Members 
of Texas Instruments 
Widebus~ 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mll 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mll Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC~ (Enhanced-Performance 
Implanted 
CMOS) 1-",m Process 


• 
SOO-mA Typical 
latCh-up 
Immunity 
at 12SoC 


description 


The 
'AC16833 
and 
'ACT16833 
contain 
two 
noninverling 
8-bit 
to 
9-bit 
parity 
bus 
transceivers. 
For each transceiver, 
when data 
is transmitted 
from the A bus to the B bus, an 
odd-parity 
bit is generated 
and output 
on the 
parity 
I/O 
pin (1PARITY 
or 2PARITY). 
When 
data is transmitted 
from the B bus to the A bus, 
1PARITY 
(or 
2PARITY) 
is configured 
as 
an 
input and combined 
with the B input data to 
generate an active-low error flag if odd parity is 
not detected. 


54AC16833, 
54ACT16833 
... 
WD 
PACKAGE 


74AC16833, 
74ACT16833 
••• 
DL PACKAGE 


(TOP 
VIEW) 
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The error output (1ERR or 2ERR) is configured as an open-COllector output. The B-to-A parity error flag is 
clocked into 1ERR (or 2ERR) on the low-to-high transition of 1ClK 
(or 2ClK). 
1ERR (or 2ERR) is cleared 
(set high) by taking the clear input 1ClR 
(or 2ClR) 
low. 


The 74AC16833 
and 74ACT16833 
are packaged in Tl's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 
3= 


The 
'AC16833 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16833 
has 
TTl-compatible 
input LLI 
thresholds. 
- 


The 54AC16833 and 54ACT16833 
are characterized 
over the full military temperature 
range of - 55'C to ~ 
125'C. The 74AC16833 and 74ACT16833 are characterized 
for operation from -40'C 
to 85'C. 
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54AC16834, 54ACT16834 
74AC16834, 74ACT16834 
DUAL 8·BIT TO 9-BIT PARITY BUS TRANSCEIVERS 
TI0271-C3547, 
JUNE 
1990 


• 
Members 
of Texas Instruments 
Widebus" 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-inil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) 1-p.m Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 
'AC16834 
and 
'ACT16834 
contain 
two 
inverting 
8-bit to 9-bit parity bus transceivers. 
For each transceiver, 
when data is transmitted 
from the A bus to the B bus, an odd-parity bit is 
generated 
and 
output 
on 
the 
parity 
I/O 
pin 
(1PARITY 
or 
2PARITY). 
When 
data 
is 
transmitted 
from 
the 
B 
bus 
to 
the 
A 
bus, 


1PARITY 
(or 
2PARITY) 
is configured 
as 
an 
input and combined 
with the 
B input data to 
generate an active-low error flag if odd parity is 
not detected. 


54AC16834, 
54ACT16834 
•.. 
WD 
PACKAGE 
74AC16834, 
74ACT16834 
.•• 
DL PACKAGE 
(TOP VIEW) 
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The error output (1ERR or 2ERR) is configured as an open-collector 
output. The B-to-A parity error flag is 
clocked into 1ERR (or 2ERR) on the low-to-high transi'don of 1ClK 
(or 2ClK). 
1ERR (or 2ERR) is cleared 
(set high) by taking the clear input 1ClR (or 2ClR) 
low. 


The 74AC16834 
and 74ACT16834 
are packaged 
in Tl's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline 
package in the same printed-circuit-board 
area. 
3: 


The 
'AC16834 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16834 
has 
TTL-compatible 
input LLI 
thresholds. 
- 


The 54AC16834 and 54ACT16834 are characterized 
over the full military temperature 
range of - 55·C to iij 
125·C. The 74AC16834 and 74ACT16834 are characterized 
for operation from -40·C 
to 85·C. 
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SN54AC/ACT16841, 
SN74AC/ACT16841 
20·BIT OoTYPE LATCHES WITH 3·STATE OUTPUTS 


74AC/ACT16841 
•.• 
DL PACKAGE 
54AC/ACT16841 
... 
WD 
PACKAGE 


(TOP 
VIEW) 


description 


The 
54AC/ACT16841 
and 
74AC/ACT16841 
are 
noninverting 
20-bit 
Ootype latches 
com- 
posed of two 10-bit sections. 
Separate 
control 
signals are provided for each 10-bit section. 


For each 10-bit section, when the enable input 
(1C or 2C) is low, the latches are placed into 
the storage mode. In contrast, when (1C or 2C) 
is 
high, 
the 
latches 
are 
transparent. 
In this 
mode, the data present at the 10 (or 20) inputs 
is transmitted 
to the 10 (or 20) outputs if 1OE 
(or 20E) 
is low. If 1OE (or 20E) 
is high, the 
corresponding 
outputs 
are 
in 
the 
high- 
impedance state. 


The 74AC16841 
and 74ACT16841 
are packaged 
in TI's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
1/0 
pin count 
and functionality 
of a 
standard small-outline 
package in the same printed-circuit-board 
area. 


• 
Members 
of Texas Instruments 
Widebus"' 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mil 


Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC"' (Enhanced-Performance 
Implanted 
CMOS) l-/Lm Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 
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TTL-compatible 
input 3: 
UJ 


- 55·C to 125·C. The :;: 
UJ 
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The 
'AC16841 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16841 
has 
thresholds. 


The 54AC/ACT16841 
is characterized 
over the full military temperature 
range of 
74AC/ACT16841 
is characterized 
for operation from -40·C 
to 85·C. 
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54AC16842, 54ACT16842 
74AC16842, 74ACT16842 
20·BIT O·TYPE LATCHES WITH 3·STATE OUTPUTS 
TI0273-03549. 
JUNE 1990 


• 
Members 
of Texas 
Instruments 
Widebus~ 
Family 


• 
Packaged 
In Shrink 
Smail-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25·mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC~ (Enhanced-Performance 
Implanted 
CMOS) 1-/Lm Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 
'AC16842 
and 
'ACT16842 
are 
inverting 
20-bit 
D-type latches 
composed 
of two 
10-bit 
sections with separate control signals. For each 
10-bit section, 
when 
the enable 
input 
1C (or 
2C) is low, the latches are in the storage mode. 
In 
contrast, 
when 
1C 
(or 
2C) 
is 
high, 
the 
latches 
are 
transparent. 
In 
this 
mode, 
the 
inverse of the data present 
at the 1D (or 2D) 
inputs is transmitted 
to the 10 (or 20) outputs 


if 10E (or 20E) 
is low. If 10E (or 20E) 
is high, 


the 
corresponding 
outputs 
are 
in 
the 
high- 


impedance state. 


54AC16842, 
54ACT16842 
... 
WD 
PACKAGE 


74AC16842, 
74ACT16842 
.•• 
DL PACKAGE 
(TOP VIEW) 
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The 74AC16842 
and 74ACT16842 
are packaged in TI's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline 
package in the same printed-circuit-board 
area. 


The 
'AC16842 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16842 
has 
TIL-compatible 
input 
thresholds. 
3: 


The 54AC16842 and 54ACT16842 
are characterized 
over the full military temperature 
range of - 55'C to UJ 
125'C. The 74AC16842 and 74ACT16842 are characterized 
for operation from -40'C 
to 85'C. 
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54AC16843, 54ACT16843 
74AC16843, 74ACT16843 
18·BIT O·TYPE LATCHES WITH 3·STATE OUTPUTS 
TI0274-0355O, 
JUNE 1990 


description 


The' AC16843 and' ACT16843 are noninverting 
18-bit 
D-type 
latches 
composed 
of two 
9-bit 
sections with separate control signals. For each 
9-bit section, when the enable input 1C (or 2C) 
is low, the latches are in the storage mode. In 
contrast, 
when 1C (or 2C) is high, the latches 
are transparent. 
In this mode, data present at 


the 10 (or 2D) inputs is transmitted 
to the 10 
(or 20) outputs if 10E (or 20E) 
is low. If 10E 
(or 20E) 
is high, the corresponding 
outputs are 
in the high-impedance 
state. 


Preset (1PRE and 2PRE) and clear (1CLR and 2CLR) inputs are provided to set the corresponding 
0 
outputs asynchronously 
to a high or low logic level. Taking 1PRE (or 2PRE) low sets the corresponding 
outputs high. If 1PRE (or 2PRE) is high, taking 1CLR (or 2COi) 
low sets the corresponding 
outputs low. 


The 74AC16843 
and 74ACT16843 
are packaged 
in TI's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline 
package in the same printed-circuit-board 
area. 
3= 


The 
'AC16843 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16843 
has 
TIL-compatible 
input LLI 
thresholds. 
- 


The 54AC16843 and 54ACT16843 are characterized 
over the full military temperature 
range of - 55·C to ~ 
125·C. The 74AC16843 and 74ACT16843 are characterized 
for operation from -40·C 
to 85·C. 
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• 
Members 
of Texas Instruments 
Widebus'" 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mil 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TIL- 
or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-!-l.mProcess 


• 
50o-mA Typical 
Latch-Up 
Immunity 
at 125°C 


54AC16843, 
54ACT16843 
••• 
WD 
PACKAGE 
74AC16843, 
74ACT16843 
••. 
DL PACKAGE 
(TOP VIEW) 
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SN54ACI ACT16844, SN74ACI ACT16844 
18·81T O·TYPE LATCHES WITH 3·STATE OUTPUTS 


• 
Members 
of Texas Instruments 
Wldebus" 
Family 


• 
Packaged 
In Shrink 
Smail-Outline 
300-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) 1-fLm Process 


• 
500-mA Typical 
latch-Up 
Immunity 
at 125°C 


SN54AC/ACT16844 ••• WD PACKAGE 
SN74AC/ACT16844 ••• DL PACKAGE 


(TOP VIEW) 


description 


The 
54AC/ ACT16844 
and 
74AC/ ACT16844 
are inverting 18-bit D-type latches composed 
of 
two 9-bit sections. Separate control signals are 
provided for each 9-bit section. 


For each 9-bit section, 
when the enable 
input 
1C (or 2C) is low, the latches are placed into 
the storage mode. In contrast, when 1C (or 2C) 
is high, 
the 
latches 
are 
transparent. 
In this 
mode, the inverse of the data present at the 15 
(or 25) inputs is transmitted 
to the 1Q (or 2Q) 
outputs if 10E (or 20E) 
is low. If 10E (or 20E) 


is high, the corresponding 
outputs 
are in the 
high-impedance 
state. 


Preset (1PRE and 2PRE) and clear (1CLR and 2CLR) inputs are provided to set the corresponding 
Q 
outputs asynchronously 
to a high or low logic level. Taking 1PRE (or 2PRE) low sets the corresponding 
outputs high. If 1PRE (or 2PRE) is high, taking 1CLR (or 2CLR) low sets the corresponding 
outputs low. 


The 74AC16844 
and 74ACT16844 
are packaged 
in Tl's shrink small-outline 
package (SSOP) with 25-mil 3= 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a LLI 
standard small-outline 
package in the same printed-circuit-board 
area. 
- 


The 
'AC16844 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16844 
has 
TTL-compatible 
input [i 
thresholds. 
a: 


The 54AC/ ACT16844 
is characterized 
over the full military temperature 
range of - 55°C to 125°C. The D. 


74AC/ ACT16844 is characterized 
for operation from - 40°C to 85°C. 
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SN54ACI ACT16844, SN74ACI ACT16844 
18·BIT O·TYPE LATCHES WITH 3·STATE OUTPUTS 


54AC16853, 54ACT16853 
74AC16853, 74ACT16853 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 
TI0276-D3552, 
JUNE 1990 


54AC16853, 
54ACT16853 
, •• WD 
PACKAGE 
74AC16853, 
74ACT16853 
... 
DL PACKAGE 


(TOP VIEW) 


• 
Members 
of Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mll Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State 
Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-fLm Process 


• 
SOO-mA Typical 
Latch-Up 
Immunity 
at 12S0C 


description 


The 
'AC16853 
and 
'ACT16853 
contain 
two 
noninverting 
8-bit 
to 
9-bit 
parity 
bus 
transceivers. 
For either transceiver, 
when data 
is transmitted 
from the A bus to the B bus, an 
odd-parity 
bit is generated 
and output 
on the 
parity 
I/O 
pin (1PARITY 
or 2PARITY). 
When 
data is transmitted 
from the B bus to the A bus, 
1PARITY 
(or 
2PARITY) 
is configured 
as 
an 
input and combined 
with the 
B input data to 
generate an active-low error flag if odd parity is 
not detected. 


The error output (1ERR or 2ERR) is an open- 
collector 
output. 
1ERR 
(or 
2ERR) 
can 
be 
passed, sampled, stored, and cleared from the 
latch 
using the 
latch 
enable 
(1EN and 
2EN) 
and clear (1CLR and 2CLR) inputs. 
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The 74AC16853 
and 74ACT16853 
are packaged in Tl's shrink small-outline 
package (SSOP) with 25-mil > 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a ;:> 
standard small-outline package in the same printed-circuit-board 
area. 
!:!:! 


The 
'AC16853 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16853 
has 
TTL-compatible 
input> 
thresholds. 
UJ 


The 54AC16853 and 54ACT16853 
are characterized 
over the full military temperature 
range of - 55·C to ~ 
125·C. The 74AC16853 and 74ACT16853 are characterized 
for operation from -40·C 
to 85·C. 
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54AC16854, 54ACT16854 
74AC16854, 74ACT16854 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 
TI0277-03553, 
JUNE 1990 


• 
Members 
of Texas Instruments 
Widebus~ 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 2S-mll Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC~ (Enhanced-Performance 
Implanted 
CMOS) 1-JLm Process 


• 
SOO-mA Typical 
Latch-Up 
Immunity 
at 12S0C 


description 


The 
'AC16854 
and 
'ACT16854 
contain 
two 


inverting 
8-bit to 9-bit parity bus transceivers. 


For either transceiver, when data is transmitted 
from the A bus to the B bus, an odd-parity bit is 
generated 
and 
output 
on 
the 
parity 
I/O 
pin 


(1PARITY 
or 
2PARITY). 
When 
data 
is 
transmitted 
from 
the 
B 
bus 
to 
the 
A 
bus, 
1PARITY 
(or 
2PARITY) 
is configured 
as 
an 


input and combined 
with the 
B input data to 
generate an active-low error flag if odd parity is 
not detected. 


54AC16854, 
54ACT16854 
... 
WD 
PACKAGE 
74AC16854, 
74ACT16854 
.•. 
DL PACKAGE 
(TOP VIEW) 
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The error output (1ERR or 2ERR) is an open- 
collector 
output. 
1ERR 
(or 
2ERR) 
can 
be 
passed, sampled, stored, and cleared from the 
latch 
using the 
latch 
enable 
(1EN and 
2EN) 
and clear (1CLR and 2CLR) inputs. 


The 74AC16854 
and 74ACT16854 
are packaged in Tl's shrink small-outline 
package (SSOP) with 25-mil ::> 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a ;:>. 


standard small-outline 
package in the same printed-circuit-board 
area. 
LLI 


The 
'AC16854 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16854 
has 
TTL-compatible 
input:> 


thresholds. 
LLI 


The 54AC16854 and 54ACT16854 
are characterized 
over the full military temperature 
range of -55·C 
to g: 


125·C. The 74AC16854 and 74ACT16854 are characterized for operation from -40·C 
to 85·C. 
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54AC16861, 54ACT16861 
74AC16861, 74ACT16861 
20·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
TI0234-03556. 
JUNE 1990 


description 


The 'AC16861 and 'ACT16861 are noninverting 
20-bit bus transceivers 
composed 
of two 10-bit 
transceiver 
sections 
with 
separate 
control 
signals. These devices allow data transmission 
from the A bus to the B bus or from the B bus 
to 
the 
A 
bus, 
depending 
upon 
the 
levels 
present 
at 
the 
output-enable 
inputs 
(1GAB, 
2GAB, 
1GBA, 
and 
2GBA). 
The 
control 
logic 
also allows for isolation and latching. 


The 74AC16861 
and 74ACT16861 
are packaged in TI's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


• 
Members 
of Texas Instruments 
Wide bus'" 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mll 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Fiat Packages 
Using 25-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optim!zes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) l-JLm 
Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


54AC16861, 54ACT16861 ••• WD PACKAGE 
74AC16861, 74ACT16861 ..• DL PACKAGE 


(TOP VIEW) 


1 U56 
1 
2 
55 
1 
3 
54 
1 
4 
53 
5 
52 
1 
6 
51 
1 
7 
50 
8 
49 
1 
9 
48 
1 
10 
47 
1 
11 
46 
12 
45 
1 
13 
44 
14 
43 
1 
15 
42 
16 
41 
17 
40 
18 
39 
19 
38 
20 
37 
21 
36 
22 
35 
23 
34 
24 
33 
25 
32 
26 
31 
27 
30 
28 
29 


lGA8 
181 
182 
GND 
183 
184 
Vcc 
185 
186 
187 
GND 
188 
189 
1810 
28 
282 
283 
GriD 
284 
285 
286 
Vcc 
287 
288 
GND 
289 
2810 
2GA8 


G8A 


Al 


A2 
GND 


A3 
A4 


Vcc 
A5 
A6 


A7 
GND 


A8 
lA9 
lAl0 
2Al 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2A9 
2Al0 
2G8A 


The 
'AC16861 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16861 
has 
TIL-compatible 
input 
thresholds. 


The 54AC16861 and 54ACT16861 
are characterized 
over the full military temperature 
range of -55·C 
to 
125·C. The 74AC16861 and 74ACT16861 are characterized 
for operation from -40·C 
to 85·C. 
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54AC16862, 54ACT16862 
74AC16862, 74ACT16862 
20-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 
TI0235--03557, 
JUNE 1990 


description 


The 
'AC16862 
and 
'ACT16862 
are 
inverting 
20-bit bus transceivers 
composed 
of two 10-bit 
transceiver 
sections 
with 
separate 
control 
signals. These devices allow data transmission 
from the A bus to the B bus or from the B bus 
to 
the 
A 
bus, 
depending 
upon 
the 
levels 
present 
at 
the 
output-enable 
inputs 
(1GAB, 
2GAB, 
1GBA, 
and 
2GBA). 
The 
control 
logic 
also allows for isolation and latching. 


The 74AC16862 
and 74ACT16862 
are packaged in TI's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16862 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16862 
has 
TTL-compatible 
input 
thresholds. 


• 
Members 
of Texas Instruments 
Wldebus" 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll Center- 


to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) 1-/Lm Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 
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••• 
WD PACKAGE 
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••• 
DL PACKAGE 
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VIEW) 
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The 54AC16862 and 54ACT16862 
are characterized 
over the full military temperature 
range of - 55°C to 
125°C. The 74AC16862 and 74ACT16862 are characterized for operation from -40°C 
to 85°C. 
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54AC16863, 54ACT16863 
74AC16863, 74ACT16863 
18·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
TI0236-03558, 
JUNE 1990 


description 


The 'AC16863 and 'ACT16863 are noninverting 
18-bit bus transceivers 
composed 
of two 9-bit 
transceiver 
sections 
with 
separate 
control 
signals. These devices allow data transmission 
from the A bus to the B bus or from the B bus 
to 
the 
A 
bus, 
depending 
upon 
the 
levels 
present 
at 
the 
output-enable 
inputs 
(1GAB, 


2GAB, 
1GBA, 
and 
2GBA). 
The 
control 
logic 
also allows for isolation and latching. 


The 74AC16863 
and 74ACT16863 
are packaged in Tl's shrink small-outline 
package (SSOP) with 2S-mil 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16863 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16863 
has 
TTL-compatible 
input 
thresholds. 


• 
Members 
of Texas Instruments 
Wldebus'" 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
300-mll 
Packages 
(SSOP) and 3So-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-/Lm Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 12SoC 
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PACKAGE 
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••• 
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The S4AC16863 and S4ACT16863 are characterized 
over the full military temperature 
range of -SsoC 
to 
12S·C. The 74AC16863 and 74ACT16863 are characterized for operation from -40·C 
to 8S·C. 
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54AC16864, 54ACT16864 
74AC16864, 74ACT16864 
18·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
TI0237-D3559. 
JUNE 1990 


description 


The 
'AC16864 
and 
'ACT16864 
are 
inverting 
18-bit bus transceivers 
composed 
of two 9-bit 
transceiver 
sections 
with 
separate 
control 
signals. These devices allow data transmission 
from the A bus to the B bus or from the B bus 
to 
the 
A 
bus, 
depending 
upon 
the 
levels 
present 
at 
the 
output-enable 
inputs 
(1GAB, 


2GAB, 
1GBA, 
and 
2GBA). 
The 
control 
logic 
also allows for isolation and latching. 


The 74AC16864 
and 74ACT16864 
are packaged in Tl's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16864 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16864 
has 
TIL-compatible 
input 
thresholds. 


• 
Members 
of Texas Instruments 
Wide bus'" 
Family 


• 
Packaged 
In Shrink 
Small-Outline 
30o-mil 
Packages 
(SSOP) and 380-mil Fine-Pitch 
Ceramic 
Flat Packages 
Using 25·mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-JLm Process 


• 
500-mA Typical 
latch-Up 
Immunity 
at 125'C 
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25 
32 


26 
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27 
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28 
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lGA8 
181 
182 
GND 
183 
184 
vcc 
185 
186 
187 
GND 
188 


189 
GND 
GND 
281 
282 
GND 
283 
284 
285 
vcc 
286 
287 
GND 
288 
289 


2GA8 


lGBA 


lA1 
lA2 
GND 
lA3 
lA4 
vcc 
1A5 
lA6 
lA7 
GND 
lA8 
lA9 
GND 
GND 
2Al 
2A2 
GND 


2A3 


2A4 
2A5 
vcc 
2A6 


2A7 
GND 


2A8 


2A9 
2G8A 


The 54AC16864 and 54ACT16864 
are characterized 
over the full military temperature 
range of -55·C 
to 
125·C. The 74AC16864 and 74ACT16864 are characterized 
for operation from - 40·C to 85'C. 
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54AC16952, 54ACT16952 
74AC16952, 74ACT16952 
16·BIT REGISTERED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
TI0238-D3560, 
JUNE 1990 


54AC16952, 
54ACT16952 
..• 
WD 
PACKAGE 
74AC16952, 
74ACT16952 
•.• 
DL PACKAGE 
(TOP VIEW) 


• 
Members 
of Texas Instruments 
Wldebus'" 


Family 


• 
Packaged 
In Shrink 
Small-Outline 
30o-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mil Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) htm 
Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 'AC16952 and 'ACT16952 are noninverting 
16-bit registered bus transceivers 
composed 
of 
two 
8-bit 
transceiver 
sections 
with 
separate 
control signals. 


Data flow in the A-to-B 
mode is controlled 
by 
output-enable 
(1OEAB 
and 
20EAB), 
clock- 


enable 
(lCEAB 
and 
2CEAB), 
and 
clock 


(1CLKAB 
and 2CLKAB) 
inputs. When 
1CEAB 


(or 2CEAB) 
is high, data storage 
is inhibited 
and the registers 
retain their previous 
states. 


When 
1CEAB 
(or 
2CEAB) 
is 
low, 
the 
data 
present at the corresponding 
A inputs is stored 
in the 
device 
on 
a 
low-to-high 
transition 
of 
1CLKAB (or 2CLKAB). If 1OEAB (or 20EAB) 
is 
also 
low, 
this 
stored 
data 
appears 
on 
the 
corresponding 
B outputs; if 10EAB (or 20EAB) 
is high, the corresponding 
B outputs are in the 
high-impedance 
state. 1OEAB (or 20EAB) 
does 
not affect the operation of the internal registers. 
Previously stored data can be retained or new 
data can be entered 
while the outputs 
are in 
the high-impedance 
state. 


Data flow from B to A is controlled 
by 1OEBA 
and 20EBA, 
1CEBA and 2CEBA, and 1CLKBA 
and 2CLKBA 
in a manner 
analogous 
to that 
described above for A-to-B data flow. 
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54AC16952, 
54ACT16952 
74AC16952, 
74ACT16952 
16·BIT REGISTERED 
BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
03560. JUNE 1990- TI0238 


The 74AC16952 
and 74ACT16952 
are packaged 
in Tl's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16952 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16952 
has 
TTL-compatible 
input 
thresholds. 


The 54AC16952 and 54ACT16952 
are characterized 
over the full military temperature 
range of - 55°C to 
125°C. The 74AC16952 and 74ACT16952 are characterized 
for operation from - 40°C to 85°C. 
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54AC16953, 
54ACT16953 
74AC16953, 
74ACT16953 
16·BIT REGISTERED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
TI023l>--{)3561. 
JUNE 1990 


• 
Members 
of Texas Instruments 
Wldebus" 
Family 


• 
Packaged 
In Shrink 
Smail-Outline 
30D-mll 
Packages 
(SSOP) and 380-mll Fine-Pitch 
Ceramic 
Flat Packages 
Using 25-mll Center- 
to-Center 
Pin Spacings 


• 
Inputs 
are TTL- or CMOS-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


• 
EPIC" 
(Enhanced-Performance 
Implanted 
CMOS) 1-p.m Process 


• 
500-mA Typical 
Latch-Up 
Immunity 
at 125°C 


description 


The 
'AC16953 
and 
'ACT16953 
are inverting 
16-bit registered bus transceivers composed of 
two 
8-bit transceiver 
sections 
with 
separate 
control signals. 


Data flow in the A-to-B mode is controlled by 
output-enable 
(10EAB 
and 
20EAB), 
clock- 
enable 
(1CEAB 
and 
2CEAB), 
and 
clock 


(1CLKAB and 2CLKAB) inputs. When 1CEAB 
(or 2CEAB) is high, data storage is inhibited 
and the registers retain their previous states. 
When 1CEAB (or 2CEAB) is low, the inverse of 
the data present at the corresponding A inputs 
is 
stored 
in 
the 
device 
on 
a 
low-to-high 


transition of 1CLKAB (or 2CLKAB). If 10EAB 
(or 
20EAB) 
is 
also 
low, 
this 
stored 
data 
appears 
on the 
corresponding 
B outputs; 
if 
1OEAB (or 20EAB) is high, the corresponding 
B outputs 
are 
in the 
high-impedance 
state. 
10EAB 
(or 
20EAB) 
does 
not 
affect 
the 
operation of the internal registers. Previously 
stored data can be retained or new data can be 
entered 
while 
the 
outputs 
are 
in the 
high- 
impedance state. 


Data flow from B to A is controlled by 1OEBA 
and 20EBA, 1CEBA and 2CEBA, and 1CLKBA 
and 2CLKBA in a manner analogous to that 
described above for A-to-B data flow. 
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54AC16953, 54ACT16953 
74AC16953, 74ACT16953 
16·BIT REGISTERED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
03561, JUNE 199(}-TI0239 


The 74AC16953 
and 74ACT16953 
are packaged in TI's shrink small-outline 
package (SSOP) with 25-mil 
center-to-center 
pin spacings. 
This 
package 
provides 
twice 
the 
I/O 
pin count 
and functionality 
of a 
standard small-outline package in the same printed-circuit-board 
area. 


The 
'AC16953 
has 
CMOS-compatible 
input 
thresholds. 
The 
'ACT16953 
has 
TTL-compatible 
input 
thresholds. 


The 54AC16953 and 54ACT16953 
are characterized 
over the full military temperature 
range of -55·C 
to 
125·C. The 74AC16953 and 74ACT16953 are characterized 
for operation from -40·C 
to 85·C. 
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Low-Impedance 
Line Driver Products 


Memory 
Driver Products 


SCOPE™ Testability 
Products 


64BCT Series Products 


• 


SN75ALS053 
QUAD FUTUREBUS 
TRANSCEIVER 


• 
High Speed Quad Transceiver 


• 
Fully Compatible 
with IEEE Standard 
896.1-1987 Futurebus 
Requirements 


• 
Drives 
Load Impedances 
as Low as 10 n 


• 
High-Speed 
Advanced 
Low-Power 
Schottky 
Circuits 


• 
Low Power 
Dissipation 
... 
81 mW Max per 
Channel 


• 
High-Impedance 
P-N-P Inputs 


• 
BTL no Logic 
Level 1-V Bus Swing 
Reduces 
Power 
Consumption 


• 
Low Bus-Port 
Capacitance 


• 
Power-Up/Power-Down 
Protection 
(Glitch-Free) 


• 
Open-Collector 
Driver Outputs 
Allows 
Wired-OR 
Connections 


• 
Multiple 
Bus Channel 
Ground 
Returns 
to 
Reduce 
Channel 
Noise Interference 


• 
Designed 
to Be a Faster, Lower 
Power 
Functional 
Equivalent 
of National 
DS3893 


N PACKAGE 
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description 


The SN75ALS053 
is a four-channel, 
monolithic, 
high-speed, 
advanced 
low-power 
Schottky 
device 
designed 
for 
two-way 
data 
communi- 


cation 
in a densely 
populated 
backplane. 
The 
SN75ALS053 
has independent 
driver input (On) 


and 
receiver 
output 
(Rn) 
pins 
and 
separate 
driver 
and 
receiver 
disables. 
This 
transceiver 
is designed for use in high-speed bus systems and is similar to the SN75ALS057 
transceiver 
except that the trapezoidal feature has been eliminated to speed up the propagation delays. 


These 
transceivers 
feature 
open-collector 
driver outputs, 
each with a series Schottky 
diode to reduce 
capacitive 
loading 
to 
the 
bus. 
By using 
a 2-V 
pullup on the 
bus, the 
output 
signal 
swing 
will 
be 
approximately 
1 V, which reduces the power necessary 
to drive the bus load capacitance. 
The driver 
outputs are capable of driving an equivalent dc load of as low as 10 n. 


The receivers 
have a precision threshold 
set by an internal 
bandgap 
reference 
to give accurate 
input 
thresholds 
over VCC and temperature variations. 


These transceivers 
are compatible 
with Backplane 
Transceiver 
Logic (BTL no) technology 
at significantly 
reduced power dissipation per channel. 


02 
4 


R2 
5 


LOGIC 
GNO 
6 
03 
7 


R3 
8 


18 
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CONTROLS 
CHANNELS 


TE 
RE 
D--+B 
B--+R 


L 
L 
0 
R 


L 
H 
0 
0 


H 
L 
T 
R 


H 
H 
T 
0 


TE 
11 


RE 
12 


H = 
high level, L = 
low level, R = 
receive, T ~ 
transmit, 


0= 
disable 
Direction of data transmission is from On to Bn, direction of data 
reception is from Bn to Rn. 


+-REC 


2 IDENTICALCHANNELS NOT SHOWN 


01 
18 
B1 
Rl 


02 • 
17 
B2 
R2 


03 
15 
B3 
R3 


04 
1. 
B4 
R4 
10 


04_ 


9 


-~" 


R4 
10 
---<><5=-J 


IT 
11 


RE 
12 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
(unless 
otherwise 
noted) 


Supply voltage, VCC (see Note 1) .. 
. .. . .. 
. .. 
6 V 
Control input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 
5.5 V 
Driver input voltage 
5.5 V 
Driver output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 V 
Receiver input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 V 
Receiver output voltage 
5.5 V 
Continuous total power dissipation..................................... 
See Dissipation Rating Table 
Operating free-air temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O·C to 70·C 
Storage temperature 
range 
- 65·C to 150·C 
Case temperature 
for 10 seconds: FN package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260·C 
Lead temperature 
1,6mm (1116 in.) from case for 10 seconds: N package 
.... 
. . . . . . . . . . . . . . . . . .. 
260·C 
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PACKAGE 


FN 
N 


TA 
S 2S·C 


POWER 
RATING 


1400mW 


1150mW 


DERATING 
FACTOR 


ABOVE 
T A = 2S·C 


11.2 mwrc 
9.2mWrC 


TA 
- 
70"C 


POWER 
RATING 


896mW 


736mW 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.75 
5 
5.25 
V 


VIH 
High-level 
driver and control 
input voltage 
2 
V 


VIL 
Low-level 
driver 
and control 
input voltage 
0.8 
V 


Bus termination 
voltage 
1.9 
2.1 
V 


TA 
Operating 
free-air 
temperature 
0 
70 
'c 


electrical 
characterisitics 
over 
recommended 
ranges 
of operating 
free-air 
temperature 
and 
supply 
voltage 
(unle:ils otherwise 
noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VIK 
Input clamp 
voltage 
at On, DE, or RE 
II - 
-18mA 
-1.5 
V 


VT 
Receiver 
input threshold 
at Bn 
1.426 
1.674 
V 


VOH 
High-level 
output 
voltage 
at Rn 
Bn at 1.2 V, 
RE at 0.8 V, 


2.5 
V 
10H = -1 
mA 


Rn 
Bn at2V, 
RE at 0.8 V, 
0.5 
10L = 20mA 


VOL 
Low-level 
output 
voltage 
On at 2.4 V, 
TE at 2.4 V, 
V 


Bn 
VL = 2V, 
RL = 100, 
0.75 
1.2 


See Figure 
1 


On, TEorRE 
VI ~ Vce 
40 


IIH 
High-level 
input current 
Bn 
VI - 
2V. 
Vce 
- 
0 or 5.25 V, 
100 
/LA 


On at 0.8 V, 
TE at 0.8 V, 


IlL 
Low-level 
input current 
at On, TE or RE 
VI - 
0.4 V 
-400 
/LA 


10S 
Short-circuit 
output 
current 
at Rn 
Rn atO V, 
Bn at 1.2V, 


RE at 0.8 V 


-70 
-200 
mA 


Ice 
Supply 
curent 
65 
mA 


ColB) 
Driver output 
capacitance 
VCC 
- 
5 V, T A - 
25'C 
6.5 
pF 
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switching characteristics over recommended ranges of operating free-air temperature and VCC 
(unless otherwise noted) 


FROM 
TO 
PARAMETER 
(INPUT) 
(OUTPUT) 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 


2 
7 
low-to-high-Ievel 
output 
TE at3 
V, 
VL = 2V, 


Propagation 
delay time 
On 
Bn 
See Figure 2 
ns 


tPHL 
high-to-Iow-Ievel 
output 
2 
7 


tPLH 
Propagation 
delay time. 
2 
7 
low-to-high-Ievel 
output 
On at3 
V, 
VL = 2V. 


Propagation 
delay time 
On 
Bn 
See Figure 
2 
ns 


tPHL 
high-to-Iow-Ievel 
output 
2 
7 


Transition time, 


trLH 
low-to-high-Ievel 
output 
TE at3 
V, 
VL = 2V. 
0.5 
5 


Transition time, 
On 
Bn 
See Figure 
2 
ns 


trHL 
high-to-Iow-Ievel 
output 
0.5 
5 


Skew 
between 
driver 


channelst 
On 
Bn 
TE at3 
V, 
VL = 2V 
1 
ns 


FROM 
TO 
PARAMETER 
(INPUT) 
(OUTPUT) 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 


2 
8 
low-to-high-Ievel 
output 


Propagation 
delay time 
Bn 
Rn 
RE at 0.3 V, TE at 0.3 V, See Figure 3 
ns 


tPHL 
high-to-Iow-Ievel 
output 
2 
8 


Output 
disable 
time 
Bnat2V, 
TE at 0.3 V, VL - 
5V, 


tPLZ 
RE 
Rn 
CL ~ 
5 pF. RL1 
~ 
500 n. 
6 
ns 
from low level 
See Figure 4 


Output 
enable 
time 
Bn at 2 V, TE at 0.3 V, VL - 
5 V, 


tPZL 
RE 
Rn 
CL ~ 
5 pF. RL1 
~ 
500 n. 
12 
ns 
to low level 
See Figure 4 


Output 
disable 
time 
Bnat1 
V, TE at 0.3 V, VL ~ O. 


tpHZ 
from 
high level 
RE 
Rn 
CL = 5 pF. RL1 = 500 n, 
6 
ns 


See Figure 4 


Output 
enable 
time 
Bn at 1 V, TE at 0.3 V, VL - 
O. 


tPZH 
to high level 
RE 
Rn 
CL = 5 pF, RL1 = 500 n, 
12 
ns 


See Figure 4 
Skew between receiver 
RE at 0.3 V. TE at 0.3 V 
channelst 
Bn 
Rn 
1 
ns 


t Skew 
is the difference 
between 
the propagation 
delay 
time (tpLH 
or tpH LJ of one receiver 
channel 
and that same 
propagation 
delay time of 
any other 
receiver 
channel. 
It applies 
for both 
tPLH 
and tPHL. 


TEXAS 
• 
INSTRUMENTS 


SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 


Vo 
.I.30 pF (INCLUDES 
JIG CAPACITANCE) 


3V 


VI(Dn,TE) 
1.5 V 


OV 


t 
pLH 


-": 
t 
pHL 


-..: 
~ 


VO(Bn) VOH . - 1.55- V ""',"9-0-%---1-5-5-V-~' 
'90% 
.£0. 
., 
10% 


VOL 
1.10% 
'. 
~ 
:...-tTLH 
tTHL --...: 
~ 


TEXAS 
." 
INSTRUMENTS 


SN75ALS053 
QUAD FUTUREBUS 
TRANSCEIVER 


SN75AlS053 
Yo 


(Rn) 
.:::r:. 50 pF (INCLUDES 
JIG CAPACITANCE) 
::3... ,_-s_s.,V( 


~ 
tpLH 
;- 
-: 
tpHL:- 


VOH- - - - - - -,:; ~I 
I.S V\ 


VOL 
----- 
-- --- 


Yo 


.:r:. Cl 
(INCLUDES 
JIG CAPACITANCE) 


\_5V 


,, 


-: 
~tpZH 
y:;:- 


NOTE: lr = If ,; 5 ns from 10% 10 90% 


FIGURE 4. PROPAGATION 
DELAY FROM RE TO Rn 
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• 
Suitable 
for IEEE Standard 
896 
Appllcatlonst 


• 
SN55ALS056 
Is all Octal Transceiver 


• 
SN55ALS057 
Is a Quad Transceiver 


• 
High-Speed 
Advanced 
Low-Power 
Schottky 
Circuitry 


• 
Low Power 
DisSII)ation 
••• 60 mW/Channel 
Max 


• 
High-Impedance 
P-N-P Inputs 


• 
BTL'" 
Logic 
Level 1-V Bus Swing Reduces 
Power Consumption 


• 
Trapezoidal 
Bus Output 
Waveform 
Reduces 
Noise Coupling 
te) Adjacent 
Lines 


• 
Power-Up/Down 
Protection 
(Glitch-Free) 


• 
Open-Collector 
C1rlver Outputs 
Allow 
Wired-OR 
Connections 


SN55ALS056 
••• J OR w PACKAGE 


(TOP 
VIEW) 


'" 
I 
20 
81 


"2 
2 
,. 
82 


"3 
3 
•• 
83 
A4 • 
\7 
8. 


Vec • 
,. 
GND 


"5 
• 
15 
85 


"6 
7 
,. 
86 


"7 • 
13 
87 


"8 • 
12 
88 
cs 
10 
II 
T/R 


SN55ALS057 
••• J OR W PACKAGE 


(TOP 
VIEW) 


01 
1 
20 
81 
Rl 
2 ,. 
El 
02 
3 
,. 
82 
R2 • 
17 
E2 
Vcc • 
•• 
GND 
03 • 
15 
83 
R3 
7 
\. 
E3 
D. • 
13 
8. 
R. • 
12 
E. 
IT 
10 
II 
RE 


description 


The SN55ALS056 
is an 8-channel, 
monolithic, 


high-speed, 
Advanced 
Low-Power 
Schottky 
device designed for 2-way data communication 
in 
a 
densely 
populated 
backplane. 
The 
SN55ALS057 
is 
a 
4-channel 
version 
with 
independent 
driver 
input 
(On) 
and 
receiver 
output (Rn) pins and a separate 
driver disable 
for each driver (En). Both are compatible 
with 
Backplane 
Transceiver 
Logic 
(BTL"') 
technol- 
ogy at significantly 
reduced 
power 
dissipation 
per channel. 


These transceivers 
feature open-collector 
driver 
outputs with a series Schottky diode to reduce 
capacitive 
loading to the bus. By using a 2-V 
pull-up termination on the bus, the output signal 
swing will be approximately 
1 V, which reduces 
the 
power 
necessary 
to 
drive 
the 
bus 
load 
capacitance. 
The 
driver 
outputs 
generate 
trapezoidal 
waveforms 
that 
reduce 
crosstalk 
between 
channels. 
The drivers are capable of 
driving an equivalent dc load as low as 18.5 n. 
The receivers 
have internal 
low-pass filters to 
further improve noise immunity. 


The 
SN55ALSO!i6 
and 
SN55ALS057 
are 
characterized 
for 
operation 
from 
- 55°C 
to 
125°C. 


SN55ALS056 
••• 
FK PACKAGE 


(TOP 
VIEW) 


(',1 
.- 


OcrOCDl.&J 


3 
2 
1 2019 
R2 
18 
82 


Vec 
17 
E2 


03 
16 
GND 


R3 
15 
83 
04 
14 
E3 


9 to 11 12 13 


SN55ALS057 
••• 
FK PACKAGE 


(TOP 
VIEW) 


...,N .•.•.•.•N 
-< 
<e( 
<0::1 
CD 


3 
2 
1 2019 


18 
83 


17 
84 


16 
GND 


15 
85 


14 
86 


t The transceivers 
are suitable 
for IEEE Standard 
896 applications 
to the extent 
of the operating 
conditions 
and characteristics 
specified 
in this 
data 
sheet. 
Certain 
limits 
contained 
in the 
IEEE specification 
are not met or cannot 
be tested 
over the entire 
military 
temperature 
range. 


BTL is a trademark 
of National 
Semiconductor 
Corporation. 
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logic symbolst 


SN55ALS056 


T/R 
11 


CS 
10 


Al 


A2 
2 


A3 


A4 


A5 


A6 


A7 


A8 


SN55ALS057 


IT 
10 


RE 
11 


01 


El 
19 


Rl 


02 


E2 
17 


R2 
4 


03 


E3 
14 


R3 


04 


E4 
12 


R4 


T/R 
11 
CS 
10 


+-REC 


6 IDENTICAL CHANNELS NOT SHOWN 


TEXAS ~ 
INSTRUMENTS 


01 
1 


El 
19 


+-REC 


2 IDENTICAL CHANNELS NOT SHOWN 


:_:_2 
~" 
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SN55ALS056 
FUNCTION 
TABLE 
TRANSMIT 
IRECEIVE 


SN55ALS057 
FUNCTION 
TABLE 
TRANSMIT 
IRECEIVE 


CONTROLS 
CHANNELS 


CS 
l'/R 
A •.......• B 


L 
H 
T(A 
•...• B) 


L 
L 
R (B •...• A) 


H 
X 
0 


CONTROLS 
CHANNELS 


TE 
RE 
En 
O •...• B 
B •...• R 


L 
L 
L 
0 
R 


L 
L 
H 
T 
R 


L 
H 
L 
0 
0 


L 
H 
H 
T 
0 
H 
L 
X 
0 
R 
H 
H 
X 
0 
0 


H ~ 
high Ilivel, 
L = low-level, 
R = receive, 
T ~ 
transmit, 
0 = disable, 
X = irrelevant 


Direction 
of data 
transmission 
is from 
An to Bn for the SN55ALS056 
and from 
On to Bn for the SN55ALS057, 


Direction 
of data 
reception 
is from 
Bn to An for the SN55ALS056 
and from 
Bn to Rn for the SN55ALS057, 


Data transfer 
is inverting 
in both 
directions. 


--If 
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absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
(unless 
otherwise 
noted) 


Supply voltage, Vcc (see Note 1) .. 
.. 
.. . 
.. 
.. 
6 V 
Control input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Driver input voltage 
5.5 V 
Driver output voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 V 
Receiver input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 V 
Receiver output voltage 
5.5 V 
Continuous total power dissipation at (or below) 25·C free-air temperature 
(see Note 2) 
1375 mW 
Operating free-air temperature 
range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 55·C to 125·C 
Storage temperature 
range 
- 65·C to 150·C 
Lead temperature 
1,6 mm ('116 inch) from case for 60 seconds. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
300·C 


NOTES: 
1. Voltage 
values 
are with 
respect 
to network 
ground 
terminal. 


2. For operation 
above 
25'C 
free-air 
temperature, 
derate 
to 275 mW at 125'C 
at the rate of 11.0 mW rc. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
driver and control 
input voltage 
2 
V 


VIL 
Low-level 
driver 
and control 
input voltage 
0.8 
V 


Bus termination 
voltage 
1.9 
2.1 
V 


TA 
Operating 
free-air 
temperature 
-55 
125 
'c 
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SN55ALS056 
electric:al characteristics 
over 
recommended 
ranges 
of 
operating 
free-air 
temperature and SUPI)lyvoltage (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Input clamp 
voltage 
at An, T IR, or CS 
VCC 
- 
4.5V, 
11- 
-18mA 
1.5 
V 


Vcc 
- 
5V, 
TA 
25'C 
1.45 
1.65 
VT 
Receiver 
input threshold 
at Sn 
Vcc 
- 
5V, 
TA - 
55'C 
to 125'C 
1.4 
1.7 
V 


VCC 
- 
4.5 V, 
Sn at 1.2V, 


VOH 
High-level 
output 
voltage 
at An 
cs at 0.8 V, 
TtR 
at 0.8 V, 
2.4 
V 


10H ~ 
-400!'-A 


Vcc 
- 
4.5 V, 
Sn at2V, 


An 
CSatO.8V, 
T/R at 0.8 V, 
0.5 


Low-level 
output 
voltage 
T/R at 0.8 V, 
10L = 16mA 
V 
VOL 
VCC 
- 
4.5 V, 
An at2 
V, 


Sn 
CSatO.8V, 
T/R at2V, 
0.75 
1.2 


See Figure 
1 


An, T IR, or CS 
VI ~ 
VCC 
~ 
5.5V 
40 


IIH 
High-level 
input current 
Sn 
VCC 
- 
5.5 V, 
VI - 
2V, 
100 
!,-A 


An at 0.8 V, 
T/R at 0.8 V 


IlL 
Low-level 
input current 
at An, T IR, or CS 
VCC 
~ 
5.5V, 
VI ~ 
0.4 V 
-400 
!,-A 


VCC 
- 
5.5V, 
An atO V, 


10S 
Short-circuit 
output 
current 
at An 
Sn at 1.2V, 
CS at 0.8 V, 
-35 
-125 
!,-A 
T/R at 0.8 V 


ICC 
Supply 
current 
VCC = 5.5V 
85 
mA 


Co(B) 
Driver output 
capacitance 
4.5 
pF 


SN55ALS057 
electric:al characteristics 
over 
recommended 
ranges 
of 
operating 
free-air 
temperature and supply voltage (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Input clamp 
voltage 
at On, En, TE, or RE 
VCC 
- 
4.5 V, 
11- 
18mA 
1.5 
V 


VCC 
- 
5V, 
TA - 
25'C 
1.45 
1.65 
VT 
Receiver 
input threshold 
at Bn 
Vcc 
- 
5V, 
TA - 
-55'Ct0125'C 
1.4 
1.7 
V 


VOH 
High-level 
output 
voltage 
at Rn 
VCC 
~ 4.5 V, 
Bn at 1.2 V, 


RE at 0.8 V, 
10H ~ 
-400!'-A 
2.4 
V 


Rn 
VCC 
- 
4.5 V, 
Bn at2V, 


RE at 0.8 V, 
10L ~ 
16mA 
0.5 


VOL 
Low-level 
output 
voltage 
VCC 
- 
4.5 V, 
On at2V, 
V 


Bn 
En at2 
V, 
TEatO.8V 
0.75 
1.2 


See Figure 
1 


On, En, TE, or RE 
VI - 
VCC 
- 
5.5V 
40 


IIH 
High-level 
input current 
VCC 
- 
5.5 V, 
VI ~ 2V, 


!,-A 
Bn 
On at 0.8 V, 
En at 0.8 V, 
100 


TEatO.8V 


IlL 
Low-level 
input current 
at On, En, TE, or RE 
VCC 
- 
5.5V, 
VI - 
0.4 V 
-400 
!,-A 


VCC 
- 
5.5V, 
Rn at 0 V, 
35 
125 
10S 
Short-circuit 
output 
current 
at Rn 
Sn at 1.2 V, 
REatO.8V 
!,-A 


ICC 
Supply 
current 
VCC 
- 
5.5V 
85 
mA 


Co(B) 
Driver output 
capacitance 
4.5 
pF 
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switching 
characteristics 
over 
recommended 
ranges 
of operating 
free-air 
temperature 
and 
supply 
voltage 
(unless 
otherwise 
noted) 


FROM 
TO 
TAt 
PARAMETER 
(INPUn 
(OUTPUT) 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


Propagation 
delay time, 
C"S at 0.8 V, 
T/A 
at 0.8 V, 
25°C 
20 
tPLH 
low· to high-level 
output 
Full range 
22 


Propagation 
delay time, 


Bn 
An 
VL ~ 
5V, 
S1 closed, 


25°C 
18 
ns 


tPHL 
high- to low-level 
output 


See Figure 4 
Full range 
20 


Output 
disable 
time 


T/A 
at 0.8 V, 


25°C 
20 
tpLZ 
from 
low level 


Bnat2V, 
Full range 
22 


Output 
enable 
time 
C"S 
An 
VL ~ 
5V, 
S1 closed, 


25°C 
13 
ns 


tpZL 
to low level 


See Figure 
5 
Full range 
14 


Output 
disable 
time 
Bn at 0.8 V, 
T/A 
at 0.8 V, 
25°C 
12 
tPHZ 
from high level 
VL ~ 
0, S1 closed, 
See Figure 
5 
Full range 
13 


Output 
enable 
time 


C"S 
An 
Bn at 0.8 V, 
T/A 
at 0.8 V, 
25°C 
14 
ns 


tPZH 
to high-level 
S10pen, 
See Figure 
5 
Full range 
22 


Output 
disable 
time 


C"Sat 0.8V, 


25°C 
17 
tpLZ 
from low level 
VCat2V, 
Full range 
20 


Output 
enable 
time 


T/A 
An 
VL = 5V, 
S1 closed, 
25°C 
25 
ns 


tPZL 
to low level 
See Figure 
5 
Full range 
40 


Output 
disable 
time 
C"SatO.8 
V, 
VL - 
0 
25° 
12 
tPHZ 
from high level 
S1 closed, 
See Figure 
5 
Full range 
13 


Output 
enable 
time 
T/A 
An 
C"SatO.8 
V, 
S10pen, 
25°C 
15 
ns 


tPZH 
to high level 
See Figure 
5 
Full range 
22 


Receiver noise rejection 
An 
VL - 
5V, 
S1 closed, 
25°C 
4 
tw(NA) 
pulse 
duration 
Bn 
orAn 
See Figure 6 
Full range 
2 
ns 


FROM 
TO 
TAt 
TYP* 
PARAMETER 
(INPUT) 
(OUTPUn 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


Propagation 
delay time, 
25°C 
10 
tPLH 
low- to high·level 
output 
C"S at 0.8 V, 
T/Aat2V, 
Full range 
40 


Propagation 
delay time, 
An 
Bn 
25°C 
12 
ns 
VL = 2V, 
See Figure 2 
tPHL 
high- to low-level 
ou1put 
Full range 
15 


Propagation 
delay time, 
25°C 
18 
tPLH 
low- to high-level 
output 
An andT/A 
at2 
V. 
VL ~ 
2V, 
Full range 
30 


Propagation 
delay time, 
C"S 
Bn 
See Figure 
2 
25°C 
20 
ns 


tPHL 
high- to low-level 
output 
Full range 
22 


Propagation 
delay time, 
25°C 
18 
tPLH 
low- to high-level 
output 
C"S at 0.8 V, 
VL = 2V. 
Full range 
37 


Propagation 
delay time, 
T/A 
Bn 
See Figure 3 
25°C 
ns 
18 
tPHL 
high- to low-level 
output 
Full range 
21 
Transition time, 
25°C 
1 
3 
8 
trLH 
low- to high-Ievei 
output 
C"S at 0.8 V, 
T/Aat2V, 
Full range 
1 
33 
Transition time, 
An 
Bn 
25°C 
ns 
VL ~ 2V, 
See Figure 2 
1 
3 
10 
trHL 
high- to low-level 
output 
Full range 
1 
13 
t Full range 
IS - 55°C to 125°C. 
* Typical 
values 
are at VCC = 5 V. 
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switching 
characteristics 
over 
recommended 
ranges 
of operating 
free-air 
temperature 
and 
supply 
voltage 
(unless 
otherwise 
noted) 


FROM 
TO 
TAt 
PARAMETER 
(INPUT) 
(OUTPUn 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


Propagation 
delay time, 


RE at 0.6 V, 
TEat2V, 


25'C 
20 
tpLH 
low- to high-level 
output 
Full range 
22 


Propagation 
delay time, 
Bn 
Rn 
VL = 5V, 
51 closed, 


25'C 
16 
ns 


tPHL 
high- to low-level 
output 


See Figure 4 
Full range 
20 


Output 
disable 
time 
TE at2 
V, 


25'C 
15 
tPLZ 
from 
low level 
Bn at2 
V, 
Full range 
17 


Output 
enable 
time 
Ai: 
Rn 
VL = 5V, 
51 closed, 
25'C 
13 
ns 


tPZL 
to low level 
See Figure 
5 
Full range 
14 


Output 
disable 
time 
Bn at 0.6 V, iEat2V, 
VL - 
0, 
25'C 
12 
tPHZ 
from high level 
51 closed, 
See Figure 
5 
Full range 
13 


Output 
enable 
time 
Ai: 
Rn 
Bn at 0.6 V, 
TEat2V, 
25'C 
ns 
14 
tPZH 
to high-level 
51 closed, 
See Figure 
5 
Full range 
15 


Receiver noise rejection 
VL - 
5V, 
51 closed, 
25'C 
4 
tw(NR) 
pulse duration 
Bn 
Rn 
See Figure 
6 
Full range 
2 
ns 


FROM 
TO 
TAt 
TYpt 
PARAMETER 
(IN PUn 
(OUTPUn 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


Propagation 
delay time, 
25'C 
10 
tPLH 
low- to high-level 
output 
On 
TEatO.6V, 
RE at 2 V, 
Full range 
27 


Propagation 
delay time, 
or En 
Bn 
See Figure 2 
25'C 
12 
ns 
VL ~ 2V, 


tPHL 
high- to low-level 
output 
Full range 
15 


Propagation 
delay time, 
25'C 
10 
tPLH 
low- to high-level 
output 
On, En, RE at 2 V, 
VL = 2V, 
Full range 
27 


Propagation 
delay time, 
TE 
Bn 
25'C 
17 
ns 
See Figure 
2 


tpHL 
high- to low-level 
output 
Full range 
19 


Transition 
time, 
25'C 
1 
3 
6 
trLH 
low- to high-level 
output 
On 
RE at2 
V, 
VL = 2V, 
Full range 
1 
33 


Transition 
time, 
or En 
Bn 
See Figure 
2 
25'C 
1 
3 
10 
ns 


trHL 
high- to low-level 
output 
Full range 
1 
13 


FROM 
TO 
PARAMETER 
(INPUn 
(OUTPUn 
TEST 
CONDITIONS 
TAt 
MIN 
MAX 
UNIT 


Propagation 
delay time, 


RE at 0.6 V, 
TE at 0.6 V, 


25'C 
25 
tpLH 
low- to high-level 
output 
Full range 
35 


Propagation 
delay time, 
On 
Rn 
VL ~ 
2V, 
See Figure 
7 
ns 
25'C 
25 
tPHL 
high- to low-level 
output 
(Both 
loads are used) 
Full range 
35 
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SN55ALS056 
OR 
Vo 
SN55ALS057 
(Bn) 


SN55ALS056 
VI 
_ 
_ 
OR 
(CE. TE.An. On. En) 
SN55ALS057 
I 50 pF (INCLUDES JIG CAPACITANCE) 
(Bn) 
500.0. 


! 


(CS,TE) 3 V . - - - - j. 1.5 V 
o V----J, 


VI 
tplH~ 
;.- 


3V 
, 


(An.On.En) 
0 V . _':~ '!_~, 
1.5 V 
, 
, 


tpLH~ 
.-- 
tpHL ~ 
.-- 


VO(Bn) VVOH. - '-.55- V)."9-0-%---1-5-5-V-~9~6;; 


OL 
-, ,'0% 
.,~ 


-----: ~tTLH 
t 
THL 


-...; 
:.- 


1.5 V\.. 
_ 


tpHL-: 
:- 
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3V 
--- 
- -- 
-,-.51 
~,'l.S 
V 


ov----- 
: 
I 


I 
• 
I 
' 
tpHL -----i 
:- 
~ 
;-tpLH 


I, 
11_--- 


i \""'1._SS_v 
! floSS 
V 


NOTE: tr ~ tf ,; 5 ns from to% to 90%. 


FIGURE 3. PROPAGATION 
DELAY FROM TIR TO Bn 


I so p, (INCLUDES JIG CAPACITANCE) 
- 


VI(Bn) ~:3""' 
,_·S_S..,V! 


-: tpLH 
;.- 
-: 
tpHL 
;- 


"O('n,Rn) 
VOH'- - - - - -,~S-;1 
1.S V\ 


VOL ----..,. 
_. ---- 
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V~cs.".T/i) 3v·------,-.51 
ov----· 
\5V 


, 
, 
-: :-tpZH 
:r;;;- 
~, 
.. 


-: 
:-tpZL 


~ 


NOTE:tr ~ tf ,;; 5 ns from 10% to 90%. 


FIGURE 5. PROPAGATION 
DELAY FROM CS OR T/R 
TO An OR FROM RE TO Rn 


1..5V~ 
. 


Vj 
1.55 V 
. 
, 


1.1 V 
: 
: 
, 
, 


:--,-<HR) -: 
, 
, 
:-tw(HR)~ 
tw is increased until the output voltage fall just reaches2.0 V. 
tw is increased until the output voltage rise just reaches 0,8 V. 


VOLTAGE 
WAVEFORMS 


~ 


2V 


, 
, 
1.55 V 
, 
, 
, 
',. - - - - -1.25 V 
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150pF (INCLUDES 
JIG CAPACITANCE) 
50pF ~[ 


3 V -- 
- ~.~ V -J 


OV---~ 


:..........-r- t 
pLH 


1.5Vi 
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• 
SN75ALS056 
is an Octal Transceiver 


• 
SN75ALS057 
is a Quad Transceiver 


• 
High-Speed 
Advanced 
Low-Power 
Schottky 
Circuitry 


• 
Low Power 
Dissipation 
••• 52.5 mW/Channel 
Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Logic 
Level 1-V Bus Swing 
Reduces 
Power 
Consumption 


• 
Trapezoidal 
Bus Output 
Waveform 
Reduces 
Noise Coupling 
to Adjacent 
Lines 


• 
Power-Up/Down 
Protection 
(Glitch 
Free) 


• 
Open-Collector 
Driver Outputs 
Allow 
Wired-OR 
Connections 


• 
Designed 
to Be a Faster, Lower 
Power 
Functional 
Equivalent 
of National 
DS3896, 
DS3897 


SN75ALS056 
ow OR N PACKAGE 
(TOP VIEW) 


Al 
1 V 20 
Bl 


A2 
2 
19 
B2 


A3 
3 
18 
B3 


A4 
4 
17 
B4 
Vcc 
5 
16 
GND 


A5 
6 
15 
B5 


A6 
7 
14 
B6 


A7 
8 
13 
B7 


A8 
9 
12 
B8 
CS 
10 
11 
T/R 


SN75ALS057 
ow OR N PACKAGE 
(TOP VIEW) 


description 


The SN75ALSD56 
is an 8-channel, 
monolithic, 
high-speed, 
advanced 
low-power 
Schottky 
device designed for 2-way data communication 
in 
a 
densely 
populated 
backplane. 
The 
SN75ALS057 
is 
a 
4-channel 
version 
with 
independent 
driver 
input 
(Dn) 
and 
receiver 
output (Rn) pins and a separate 
driver disable 
for each driver (En). 


These transceivers 
feature open-collector 
driver outputs with a series Schottky diode to reduce capacitive 
loading 
to the 
bus. By using a 2-V pull-up 
termination 
on the 
bus, the 
output 
signal 
swing 
will be 
approximately 
1 V, which 
reduces the power necessary 
to drive the bus load capacitance. 
The driver 
outputs generate trapezoidal waveforms that reduce crosstalk between channels. The drivers are capable 
of driving an equivalent dc load as low as 18.5 n. 


Bl 
El 


B2 
E2 
GND 


B3 


E3 


B4 
E4 
RE 


The receivers have internal low-pass filters to further improve noise immunity. 


The SN75ALS056 and SN75ALS057 are characterized 
for operation from o·e to 70·e. 
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logic symbolst 


SN75ALS056 


T/R 
11 


CS 
10 


A1 
20 
B1 


A2 
19 
B2 


A3 
18 
B3 


A4 
17 
B4 


A5 
15 
B5 


A6 
1. 
B6 


A7 
13 
B7 


A8 
12 
B8 


SN75ALS057 


TE 
10 


RE 
11 


01 


El 
19 
20 
B1 


Rl 


02 
18 


E2 
17 
B2 


R2 • 


03 
15 
E3 
1. 
B3 


R3 


04 
8 


E4 
12 
13 
B4 


R4 


T/R 
11 
Cs 
10 


+-REC 


6 IDENTICAL 
CHANNELS 
NOT SHOWN 
=oc+r 
AS_9 
, 
~ 
" 


SN75ALS057 


IT 
10 


RE 
11 


XMIT-' 


01 
20 
Bl 


El 
19 


Rl 
2 


+-REC 


2 IDENTICAL 
CHANNELS 
NOT SHOWN 


04 
8 


~~ 


E4 
12 


R4 
9 
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SN75ALS056 


FUNCTION 
TABLE 
TRANSMIT 
IRECEIVE 


SN75ALS057 


FUNCTION 
TABLE 


TRANSMIT 
IRECEIVE 


CONTROLS 
CHANNELS 
CS 
TIR 
A <---+ B 


L 
H 
T (A --. 
B) 


L 
L 
R (B --. 
A) 


H 
X 
D 


CONTROLS 
CHANNELS 


TE 
RE 
En 
O--.B 
B--'R 


L 
L 
L 
D 
R 


L 
L 
H 
T 
R 


L 
H 
L 
D 
D 


L 
H 
H 
T 
D 


H 
L 
X 
D 
R 


H 
H 
X 
D 
D 


Direction 
of data transmission 
is from 
An to 
Bn for the 
SN75ALS056 
and from 
On to 
Bn for the 
SN75ALS057. 
Direction of data reception is from Bn to An for the SN75ALS056 
and from Bn to Rn for 
the SN75ALS057. 
Data transfer is inverting in both directions. 
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absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply voltage, VCG (see Note 1) 
6 V 
Control input voltage .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5.5 V 
Driver input voltage................................ 
5.5 V 
Driver output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 V 
Receiver input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
2.5 V 
Receiver output voltage 
5.5 V 
Continuous total power dissipation..................................... 
See Dissipation Rating Table 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage temperature 
range 
- 65°C to 150°C 
Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260°C 


PACKAGE 


OW 


N 


TA :S 25'C 


POWER RATING 


1025mW 


1150mW 


DERATING FACTOR 


ABOVE TA = 25'C 


8.2mwrc 


9.2mwrc 


TA = 700C 


POWER RATING 


656mW 


736mW 


MIN 
NOM 
MAX 
UNIT 


vcc 
Supply 
voltage 
4.75 
5 
5.5 
V 


VIH 
High-level 
driver and control 
input voltage 
2 
V 


VIL 
Low-level 
driver 
and control 
input voltage 
0.8 
V 


Bus termination 
voltage 
1.9 
2.1 
V 
TA 
. Operating 
free·air 
temperature 
0 
70 
·c 
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SN75ALS056 
electrical 
characteristics 
over 
recommended 
ranges 
of 
operating 
free-air 
temperature and supply voltage (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Input clamp 
voltage 
at An, T IR, or c:;s 
II = -18mA 
-1.5 
V 


VT 
Receiver 
input threshold 
at Bn 
1.426 
1.674 
mV 


High-level 
output 
voltage 
at An 
Bn at1.2 
V, 
c:;s at 0.8 V, 


V 
VOH 
T/A at 0.8 V, 
10H = -400/LA 
2.4 


An 
Bn at 2 V, 
CSat 
0.8 V, 
0.5 
T/A at 0.8 V, 
10L = 16mA 


VOL 
Low-level 
output 
voltage 
An at2 
V, 
CS at 0.8 V, 
V 


Bn 
T/A at2V, 
VL = 2V, 
0.75 
1.2 


RL = 18.511., 
See Figure 
1 


An, T IR, or c:;s 
VI - 
VCC 
40 


IIH 
High-level 
input current 
Bn 
VI = 2V, 
VCC = OVor5.25V, 
/LA 


An at 0.8 V, 
TIA 
at 0.8 V 
100 


IlL 
Low-level 
input current 
at An, T IR, or c:;s 
VI - 
0.4 V 
-400 
/LA 


10S 
Short-circuit 
output 
current 
at An 
An alOV, 
Bn at 1.2V, 


CSatO.8V, 
T/A at 0.8 V 


-40 
-120 
mA 


ICC 
Supply 
current 
75 
mA 


CorBl 
Driver output 
capacitance 
4.5 
pF 


SN75ALS057 
electrical 
characteristics 
over 
recommended 
ranges 
of 
operating 
free-air 
temperature and supply voltage (unless otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Input clamp 
voltage 
at Dn, En, TE, or RE 
11- 
-18mA 
-1.5 
V 


VT 
Receiver 
input threshold 
at Bn 
1426 
1674 
mV 


VOH 
High-level 
output 
voltage 
at Rn 
Bn at1.2 
V, 
REatO.8V, 
2.4 
V 
10H = 
-400/LA 


Rn 
Bn at2V, 
RE at 0.8 V, 


10L = 16mA 
0.5 


VOL 
Low-level 
output 
voltage 
Dn at2V, 
En at2 
V, 
V 


Bn 
TE at 0.8 V, 
VL = 2V, 
0.75 
1.2 


RL = 18.511., 
See Figure 
1 


Dn, En, TE, or RE 
VI = VCC 
40 


IIH 
High-level 
input current 
VI = 2V, 
VCC = OVor5.25V, 


/LA 
Bn 
Dn at 0.8 V, 
En at 0.8 V, 
100 


TEatO.8V 


IlL 
Low-level 
input current 
at Dn, En, TE, or RE 
VI = 0.4 V 
-400 
/LA 


10S 
Short-circuit 
output 
current 
at Rn 
RnatO, 
Bn at 1.2 V, 


REatO.8V 


-40 
-120 
mA 


ICC 
Supply 
current 
40 
mA 


CoIB) 
Driver output 
capacitance 
4.5 
pF 
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switching characteristics over recommended ranges of operating free-air temperature and VCC 
(unless otherwise noted) 


FROM 
TO 
TYpt 
PARAMETER 
(INPun 
(OUTPUn 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tplH 
Propagation 
delay time, 


19 
low-to-high-Ievel 
output 
CLat 
0.8 V, 
T/Rat2V, 


Propagation 
delay time, 


An 
Bn 
ns 


tPHl 
Vl 
~ 
2V, 
See Figure 
2 
18 
high-to-Iow-Ievel 
output 


tPlH 
Propagation 
delay time 


24 
low-to-high-Ievel 
output 
An and T/R 
at 2 V, 
Vl 
= 2V, 


Propagation 
delay time, 
GS 
Bn 
ns 


tpHl 
See Figure 2 
20 
high-to-Iow-Ievel 
output 


tPlH 
Propagation 
delay time, 


VI (An, Bn) ~ 
5 V, 
GSat 
0.8 V, 
25 
low-to-high-Ievel 
output 


Propagation 
delay time, 
T/R 
Bn 
Rl2 
not connected, 
Cl 
= 30 pF, 
ns 


tpHl 
high-to-Iow-Ievel 
output 
Rl1 
= 180, 
See Figure 
3 
35 


Transition 
time, 


trlH 
low-to-high-Ievel 
output 
GS at 0.8 V, 
T/R 
at2V, 


1 
3 
11 


Transition 
time, 
An 
Bn 
ns 
Vl 
= 2V, 
See Figure 
2 
trHl 
high-to-Iow-Ievel 
output 
1 
3 
6 
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switching characteristics over recommended ranges of operating free-air temperature and VCC 
(unless otherwise noted) 


FROM 
TO 
PARAMETER 
(INPUn 
(OUTPUn 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 


18 
low-to-high-Ievel 
oUlput 


Pr!'pagation 
delay time, 


Bn 
An 
CS at 0.8 V, T fA 
at 0.8 V, See Figure 
4 
ns 


tPHL 
high-to-Iow-Ievel 
oUlput 


18 


OUlput 
disable 
time 
Bn at2 
V, T fR at 0.8 V, CL - 
5 pF, 


tpLZ 
CS 
An 
VL ~ 
5 V, RL1 
- 
390 n, RL2 not connected, 
18 
ns 
from low level 
See Figure 5 


OUlput 
enable 
time 
Bn at2 
V, TfR 
at 0.8 V, CL - 
30 pF, 


tPZL 
CS 
An 
VL = 5 V, RL1 = 390 n, RL2 = 1.6 kn, 
15 
ns 
to low level 
See Figure 
5 


OUlput 
disable 
time 
Bn at 0.8 V, TfR 
at 0.8 V, CL - 
5 pF, 


tPHZ 
from 
high level 
CS 
An 
VL = 0, RL1 = 390 n, RL2 not connected, 
8 
ns 


See Figure 
5 


Output 
enable 
time 
Bn at 0.8 V, T fR at 0.8 V, CL - 
30 pF, 


tPZH 
CS 
An 
VL ~ 
0, RL1 not connected, 
RL2 
~ 
1.6 kn, 
17 
ns 
to high level 
See Figure 
5 


Output 
disable 
time 
CS at 0.8 V, VI(An, 
Bn) ~ 2 V, VL ~ 
5 V, 


tpLZ 
TfA 
An 
RL 1 ~ 
390 n, RL2 not connected, 
20 
ns 
from low level 
CL ~ 5 pF, see 
Figure 3 


Output 
enable 
time 


CS at 0.8 V, VI (An, Bn) ~ 
2 V, VL ~ 
5 V, 


tPZL 
to low level 
TfA 
An 
RL1 
~ 390 n, RL2 
~ 
1.6 kn, 
40 
ns 


CL ~ 30 pF, See Figure 
3 


OUlput 
disable 
time 
CS at 0.8 V, VI(An, 
Bn) - 
0, VL ~ 0, 


tpHZ 
TfA 
An 
RL1 
~ 390 n, RL2 not connected, 
17 
ns 
from high level 
CL = 5 pF, See Figure 
3 


Output 
enable 
time 
CS at 0.8 V, VI (An, Bn) - 
0, VL ~ 
0, 


tpZH 
to high level 
TfA 
An 
RL1 not connected, 
RL2 
~ 
1.6 kn, 
15 
ns 


CL ~ 
30 pF, See Figure 
3 


tw(NR) 
Receiver noise rejection 
Bn 
AnorRn 
CS at 0.8 V, T fR at 0.8 V, 


pulse duration 
see Figure 6 
3 
ns 
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switching characteristics over recommended ranges of operating free-air temperature and VCC 
(unless otherwise noted) 


FROM 
TO 
TYpt 
PARAMETER 
(INPUT) 
(OUTPUT) 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 


19 
low-to-high-Ievel 
output 
TEatO.8V, 
RE at2 
V, 


Propagation 
delay time, 


Dn or En 
Bn 
See Figure 
2 
ns 


tPHL 
VL ~ 
2V, 
18 
high-to-Iow-Ievel 
output 


tPLH 
Propagation 
delay time, 


24 
low-to-high-Ievel 
output 
Dn, En, RE at 2 V, 
VL = 2V, 


Propagation 
delay time, 
TE 
Bn 
See Figure 
2 
ns 


tPHL 
RU=18n, 
20 
high-to-Iow-Ievel 
output 


Transition time, 


trLH 
low-to-high-Ievel 
output 
RE at2 
V, 
VL = 
2V, 


1 
3 
11 


Transition 
time, 
Dn or En 
Bn 
TE at 0.8 V, 
See Figure 
2 
ns 


trHL 
high-to-Iow-Ievel 
output 


1 
3 
6 


FROM 
TO 
PARAMETER 
(INPUT) 
(OUTPUT) 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 


18 
low-to-high-Ievel 
output 


Propagation 
delay time, 
Bn 
Rn 
RE at 0.9 V, TE at2 
V, 
See Figure 4 
ns 


tPHL 
high-to-Iow-Ievel 
output 
18 


Output 
disable 
time 
Bn at2 
V, TE at2V, 
VL ~ 
5V, 


tPLZ 
RE 
Rn 
CL ~ 
5 pF, RU 
~ 
390 n, 
18 
ns 
from 
low level 
RL2 not connected, 
See Figure 
5 


Output 
enabte 
time 


Bnat2V, 
TEat2V, 
VL = 
5V, 


tPZL 
to low level 
RE 
Rn 
CL ~ 30 pF, RU 
~ 390 n, 
RL21.6 
kn, 
15 
ns 


See Figure 5 


Output 
disable 
time 
Bn at 0.8 V, TE at 2 V, 
VL ~ 
0, 


tPHZ 
from 
high level 
RE 
Rn 
CL ~ 
5 pF, RL 1 ~ 390 n, 
17 
ns 


RL2 not connected, 
See Figure 
5 


Output 
enable 
time 


Bn at 0.8 V, TE at 2 V, 
VL ~ 
0, 


tPZH 
RE 
Rn 
CL ~ 30 pF, RL 1 not connected, 
17 
ns 
to high level 
RL2 
~ 
1.6 kn, 
See Figure 
5 


tw(NR) 
Receiver noise rejection 
Bn 
Cn 
TE at 2.0 V, RE at 0.8 V, 


pulse 
duration 
See Figure 6 
3 
ns 


FROM 
TO 
PARAMETER 
(INPUT) 
(OUTPUT) 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


tPLH 
Propagation 
delay time, 


low-to-high-Ievel 
output 
40 


Propagation 
delay time, 
Dn 
Rn 
RE at 0.8 V, TE at 0.8 V, 
See Figure 
7 
ns 


tPHL 
high-to-Iow-Ievel 
output 
40 
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SN75AlS056 
OR 
Vo 
SN75AlS057 
(8n) 


SN75ALS056 
OR 
SN75ALS057 
(8n) 
Vo 
.::r: 30 pF (INCLUDESJIG CAPACITANCE) 


[ 


(cs.rr) 3 V - - - - - - 1.5 V 
OV 
' 
VI 
t 


pLH 


"": 
;.- 


3V 
" 
(An.Dn.En) 
0 V __1~~~ _, ' 
1.5 V, 
: 


tpLW'" 
••... 
tpHL--: 
••... 


V 
VOH- - 1-.55-V~r'-',:-9-0-%-----~' 
'90% 
0(8n) 
.Co. 
1.55 V, 
10% 
VOL 
,,10% 
" 


~ 
~tTLH 
tTHL -.: 
~ 
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VI(T/R) 
: 
:- 
--- ---'~5-1 
\.5 V 


tpHL -: 
-, 
~tpLH 


: \_1._55_V 
i_F 


lpu -: 
:- 
tpZL -: 
:- 
;·rJ- 
----~,-,-. 
--- --f. 


tpHZ ...•• 
~ 
0.5 V 
_____ 
._:- 
.to.5 
V 


-~-f 


""7\..1.5 
V 
:'-=..:...- 


V~.n) 
~: 3 
'_.5_5 ~vl 


-: tpLH 
:- 
--: 
tpHL (- 


VO(An.Rn) 
V 
O 
" -n n n,:;/1 
1.5 V\ 


VOL 
----. 
••••--- 
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VKOS,,,)3 V'''' 
','.5~t 
ov----/: 
\'5V 


, 
, 


-: 
~tpZH 


~ 
': 
I 
1.5 V 
, 
, 


tPHZ-: 
~ 
0.5 V 
_----.-.~':: 
::,r 
i'C'!' 


tpLZ~ 
;.... 
-: 
:-- 
tpZl 


~ 


1.85V~' 
__ 
'" 


VI 
1.55 V . 
. 


1.1 
V 
: 
: 


~ 


2V 
, 
, 


1.55 
V 
, 
, 


I 
-j------1.25V 
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2V 


18 .o.~ 


.,t-(Bn) 


30pFI 
I 30 pF 
(INCLUDES 
JIG CAPACITANCE) 
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SN54BCT979 
•.. 
WD 
PACKAGE 
SN74BCT979 
••• 
DL PACKAGE 


(TOP 
VIEW) 


• 
Supports 
Draft Futurebus + Standard 
(IEEE 
P896.1, 90 July 16) and Pi-Bus Standard 


• 
Packaged 
In Plastic Shrink 
Smail-Outline 
300·mll 
Packages 
(SSOP) and Very Small 
Outline 
Flatpack 
(VSOW) 


• 
Open-Collector 
B Port Drives 
Load 
Impedances 
as Low as 10 n 


• 
BTL Logic 
Level 1·V Bus Swing Reduces 
Power 
Consumption 


• 
Latchable 
Transceiver 
With Output 
Sink of 
24 mA at the A Bus and 100 mA at the B 
Bus 


• 
Option 
to Generate 
and Check Parity or 
Feed-Through 
Data/Parity 
In Directions 
A·to-B 
or B-to-A 


• 
Independent 
Latch 
Enables for A-to-B 
and 
B-to-A 
Directions 


• 
ODD/EVEN 
Parity-Select 
Pin 


• 
ERRA and ERRB Output 
Pins for Parity 
Checking 


• 
Ability 
to Simultaneously 
Generate 
and 
Check 
Parity 


• 
ESD Protection 
Exceeds 
2000 V Per 
MIL-STD 883C, Method 
3015 


description 


The 
'BCT979 
is a 9-bit to 9-bit 
parity trans- 
ceiver with transparent 
latches. The device can 
operate as a feed-through 
transceiver 
or it can 
generate/check 
parity from the a-bit data bus 
in either 
direction. 
It has a specified 
current- 
sinking capability 
of 24 mA at the A-bus and 
100 mA at the B-bus. 


The 'BCT979 features independent 
latch enables (LEAB and LEBA) for the A-to-B direction and the B-to- ~ 
A direction, a select pin for ODD/EVEN 
parity, and separate error signal output pins for checking parity. 
. > 


When communication 
between buses occurs, parity is generated and passed on to either bus as APAR or !:!:! 
BPAR. Error detection 
of the parity generated 
from A10-A17 and BO-B7 can be checked 
by ERRA and> 
ERRB, provided 
that 
LEAB and LEBA are high and the mode select 
SEL is low. If SEL is high, the LLI 
communication 
between buses is in a feed-through 
mode where parity is still generated 
and checked 
as a: 
ERRA and ERRB. 
Q. 


••••o:J 
Coa: 
----------------------------------_Q. 
PRODUCT PREVIEW documentI 
contIin 
Infonnatlon 
on products 
• 
Copyright 
@ 
1990, 
Texas 
Instruments 
Incorporated 
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Vcc 
AIO 


AOO 
AI1 
A01 
GND 
AI2 


A02 
AI3 
A03 
AI4 
GND 
A04 
AI5 
A05 
AI6 
A06 
GND 


AI7 


A07 
APARI 
APARO 
Vcc 
LEBA 


lV48 
2 
47 
3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 
10 
39 


11 
38 


12 
37 
13 
36 


14 
35 


15 
34 
16 
33 
17 
32 
18 
31 
19 
30 
20 
29 
21 
28 
22 
27 
23 
26 


24 
25 


GBA 
LEAB 
BO 
GND 
GND 
B1 
ERRA 


B2 
GND 
GND 


B3 
ODD/EVm 


B4 
SEL 


B5 
GND 
GND 


B6 
ERRB 


B7 
GND 
GND 
BPAR 
GAB 
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The 
'BCT979 
features 
open-collector 
driver 
outputs 
at the 
B port 
(BO-B7 and 
BPAR) with 
a series 
Schottky 
diode to reduce capacitive 
loading to the bus. If a 2-V pullup is used on the bus, the output 
signal swing is approximately 
1 V, which reduces the power necessary to drive the bus load capacitance. 


The driver outputs are capable of driving an equivalent dc load of as low as 10 n. 


The transceiver 
has a precision threshold 
set by an internal bandgap 
reference 
to give accurate 
input 
thresholds 
over VCC and temperature variations. 


This transceiver 
is compatible with Backplane Transceiver 
Logic (BTL) technology 
at significantly 
reduced 
power dissipation per channel. 


The SN54BCT979 
is characterized 
for operation 
over the full military temperature 
range of 
- 55°C to 
125°C. The SN74BCT979 is characterized 
for operation from O°C to 70°C. 


INPUTSt 
OUTPUTS 


ODD/EVEN 
2 of In puis 
APARI 
BPAR* 
ERRA 
AOG-A07=H 


l 
0,2,4,6,8 
l 
l 
H 


l 
1,3,5,7 
l 
H 
l 


l 
0,2,4,6,8 
H 
l 
l 


l 
1,3,5,7 
H 
H 
H 
H 
0,2,4,6,8 
l 
H 
l 
H 
1,3,5,7 
l 
l 
H 
H 
0,2,4,6,8 
H 
H 
H 
H 
1,3,5,7 
H 
l 
l 


t If lEAB 
~ 
H, current 
A10-A17 and APARI 
data 
is used. 
If lEAB 
= 
l, 
latched 
A10-A17 and APARI 
data 
is used. 


* This 
is the value 
of BPAR 
if SEl 
~ 
l. 
If SEl 
~ 
H, BPAR 
~ 
APARI. 


NOTE 
1: Parity 
functions 
for the A bus are shown. 
Parity 
functions 
for the B bus are similar, 
but use BO-B7 and BPAR 
as inputs 
and APARO 
and ERRB 
as outputs. 


." 
::XJo 
C 
Co 
-I 
." 
::XJm § Panty 
IS generated 
from A10-A17 and from 
BO-B7 based 
on the level present 
at ODD/EVEN. 
Parity is checked 
(AOO-A07 
against 
APARI 
and 
S 
BO-B7 against 
BPAR) 
based 
on the level 
present 
at ODD/EVEN. 
See parity 
function 
table. 
m=E------------ 
_ 


CONTROL 
INPUTS 


GAB 
GBA 
SEL 
LEAB 
LEBA 
OPERATION! 


H 
H 
X 
X 
X 
Isolation. 
AOO-A07/ 
APARO 
are in the high impedance 
state, 
and BO- 
B7/BPAR 
are high. 


H 
l 
l 
X 
H 
B to A mode 
parity is generated 
from BO-B7 data and output 
on __ 
APARO, 
and is checked 
against 
BPAR with the result 
output 
on ERRB. 


H 
l 
l 
X 
l 
B to A mode 
parity is generated 
from 
latched 
BO-B7 data and output 
on APARO, 
and is checked 
against 
BPAR with the result oiltput 
on 
ERRB. 


H 
L 
H 
X 
H 
B to A mode 
BPAR is output 
on APARO. 
Parity is ~Rnerated 
from 
BO- 
B7 data, checked 
against 
BPAR, and output 
on E 
B. 
. 


H 
L 
H 
X 
l 
B to A mode 
BPAR 
is output 
on APARO. 
Parity is generated 
from 
, 


latched 
BO-B7 data, checked 
against 
BPARO, 
an 
output 
on ERRB. 


l 
H 
l 
H 
X 
A to B mode 
parity is generated 
from A10-A17 data and output 
on 
BPAR, and is checked 
against 
APARt 
and output 
on ERRA. 


l 
H 
l 
l 
X 
A to B mode 
parity is generated 
from latched 
A10-A17 data and output 
on BPAR, 
and is checked 
against 
APARI 
and output 
on ERRA. 


l 
H 
H 
H 
X 
A to B mode APARI 
is output 
on BPAR. 
Parity is generated 
from AIO- 
AI7 data, checked 
against 
APARI, 
and output 
on ERRA. 


l 
H 
H 
l 
X 
A to b mode APARI 
is output 
on BPAR. 
Parity is generated 
frol!!..- 


latched 
A10-A17 data, checked 
against 
APARI, 
and output 
on ERRA. 


l 
l 
X 
X 
X 
AOO-A07/ 
APARO 
and BO-B7/BPAR 
are active 
(high or low logic 
level). 
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logIc diagram (posItIve diagram) 


lWf 


EN 


V 
APARO 
3= 
SEL 
UJ- 
,. 
> 
UJ 
EN 
a::c. 


Q 
BPAR 
••••0 
,. 
:J 
C0 
a::c. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 


Input voltage range: BO-B7, BPAR 
-0.5 
V to 5.5 V 
Other Inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 7 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Operating free-air temperature 
range: SN54BCT979 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 55°C to 125°C 
SN74BCT979 
O°C to 70°C 
Storage temperature 
range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


SN54BCT979 
SN74BCT979 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


80-87.8PAR 
1.6 
1.6 
VIH 
High-level 
input voltage 
Other 
inputs 
2 
2 
V 


80-87,8PAR 
1.475 
1.475 
VIL 
Low-level 
input voltage 
Other 
inputs 
0.8 
0.8 
V 


VOH 
High·level 
output 
voltage 
80-87,8PAR 
2 
2 
V 


11K 
Input clamp 
current 
-18 
-18 
mA 


IOH 
High-level 
output 
current 
AOO-A07. 
APARO, 


ERRA, 
ERR8 
-3 
-3 
mA 


AOO-A07, 
APARO, 
24 
IOL 
Low-level 
output 
current 
ERRA, ERRB 
24 
mA 


80-87,8PAR 
100 
100 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
'c 


"0 
::rJo 
C 
Co 
-t 


"0 
::rJm<- 
m:E---.------------- 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 


otherwise noted) 


SN54BCT979 
SN74BCT979 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC-4.5V.11- 
-1BmA 
-1.2 
-1.2 
V 


10H 
BO-B7, BPAR 
VCC 
~ 
5.5 V. VOH 
- 
2 V 
100 
100 
p.A 


AOO-A07, 
APARO, 
VCC 
- 
4.5 V, 10H - 
1 mA 
2.5 
3.4 
2.5 
3.4 


VOH 
ERRA, 
ERRB 
VCC 
- 
4.5 V, 10H - 
-3 
mA 
2.4 
3.3 
2.4 
3.3 
V 


AOO-A07, 
APARO, 
VCC = 4.5 V, 10L ~ 
20 mA 
0.3 
0.5 


ERRA, 
ERRB 
Vcc 
= 4.5 V, 10L = 24 mA 
0.35 
0.9 
V 


VOL 
VCC 
- 
4.5 V, 10L - 
80 mA 
0.75 
1.1 
0.75 
1.1 


BO-B7, BPAR 
VCC 
~ 
4.5 V, 10L = 100 mA 
1.15 
1.15 


V 


LEAB, 
LEBA, GAB, GBA, SEL 
VCC 
~ 0, VI ~ 
7 V 
/LA 
II 
ODD/EVEN, 
AI0-AI7, 
APARI 
100 
100 


BO-B7, BPAR 
VCC = 5.5 V, VI ~ 
5.5 V 
1 
1 
mA 


LEAB, 
LEBA, GAB, GBA, SEL 
VCC 
~ 
5.5 V, VI = 2.7 V 
IIH 
ODD/EVEN, 
AI0-AI7, 
APARI 
20 
20 
/LA 


BO-B7*, 
BPAR 
VCC = 5.5V, 
VI = 2.1 V 
100 
100 
/LA 


LEAB, 
LEBA, GAB, GBA, SEL 
VCC = 5.5 V, VI = 0.5 V 
IlL 
ODD/EVEN, 
AI0-AI7, 
APARI 
-0.6 
-0.6 
/LA 


BO-B7* 
VCC 
~ 
5.5 V, VI ~ 0.3 V 
-100 
-100 


10ZH 
AOO-A07, 
APARO 
Vcc 
- 
5.5 V, Vo 
- 
2.7 V 
50 
50 
/LA 


10ZL 
AOO-A07, 
APARO 
VCC 
- 
5.5 V, Vo 
- 
0.5 V 
-50 
-50 
p.A 


10S§ 
AOO-A07, 
APARO 
VCC 
~ 
5.5 V, Vo 
~ 
0 
-60 
-150 
-60 
-150 
mA 


Outputs 
low 
VCC 
~ 
5.5 V, 10 ~ 
0 
69 


ICC 
Outputs 
high 
VCC 
~ 
5.5 V, 10 ~ 
0 
17 
mA 


Outputs 
disabled 
VCC 
- 
5.5 V, 10 - 
0 
21 


t All typIcal 
values 
are at VCC = 5 V, T A = 25"C. 


* For I/O 
ports, 
the parameters 
IIH and 
IlL include 
the off-state 
output 
current. 


§ Not more 
than 
one output 
should 
be shorted 
at a time, 
and the duration 
of the short-circuit 
should 
not exceed 
1 second. 


3= 
LIJ-> 
LIJa: 
D. 
I-o 
:;:) 
Qoa: 
__________________________________ 
D. 


Vcc = 4.5 V to 5.5 V, 


TA = MIN to MAX' 
UNIT 
SN54BCT979 
SN74BCT979 


MIN 
MAX 
MIN 
MAX 


AI0-AI7, 
APARI 
before 
LEAB t 
3 
3 
tsu 
Setup time 
BO-B7, BPAR before 
LEBA t 
5 
5 
ns 


AI0-AI7, 
APARI 
after LEAB t 
1 
1 
th 
Hold time 
BO-B7, BPAR after LEBA t 
ns 
0 
0 


Pulse duration 
LEAB 
high 
5 
5 


tw 
LEBA 
high 
5 
5 


ns 
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."::Do 
Cc: t For condilions 
shown 
as MIN or MAX, 
use the appropriale 
value 
specified 
under 
recommended 
operating 
condilions. 
o 
-t 
."::Dm<- 
m:E----------------- 


Vcc 
= 5V, 
VCC = 4.5 V to 5.5 V, 


FROM 
TO 
TA = 25°C 
TA = MIN to MAXt 
UNIT 
PARAMETER 
(INPUn 
(OUTPUn 
'BCT979 
SN54BCT979 
SN74BCT979 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


lpLH 
5.6 
AI 
B 
5.B 
ns 
lPHL 


lPLH 
5.6 


B 
AO 
5.8 


ns 
lPHL 


tPLH 
5.8 


APARI 
BPAR 
6.1 
ns 
lPHL 


lPLH 
5.8 
BPAR 
APARO 
6.1 
ns 
lPHL 


lPLH 
ERRA 
8.1 


tPHL 
AI,APARI 
8.1 
ns 


lPLH 
ERRB 


8.1 


lPHL 
B, BPAR 
8.1 
ns 


lPLH 
ODD/J:'i7EN 
BffiA 
10 


10.7 
ns 
lPHL 


lPLH 
ODD/EVEN 
rnRB 
10 


lPHL 
10.7 


ns 


lPLH 
ODD/EVEN 
10.2 


lPHL 


APAR 
10.7 
ns 


lPLH 
ODD/J:'i7EN 
10.2 


lPHL 
BPAR 
10.7 


ns 


lpLH 
6.3 


lPHL 
SEL 
APARO, 
SPAR 
5.8 
ns 


lpLH 
6.6 


lPHL 
LEAB 
B,SPAR 


6.3 


ns 


lPLH 
6.6 


lPHL 
LEBA 
AO,APARO 
6.3 
ns 


lpLH 
LEAB 
ERRA 
6.6 


lPHL 
LEAB 
ERRA 
6.3 


lpLH 
LEBA 
ERRB 
6.6 


lpHL 
LEBA 
ERRS 
6.3 


lPZH 
mlA 


7.2 


lPZL 


AO,APARO 
9.5 
ns 


lPZH 
MB 
7.2 


lPZL 
B,BPAR 
9.5 
ns 


lPHZ 
mlA 


6.8 


lpLZ 


AO,APARO 
5.5 
ns 


lpHZ 
mlA 


6.8 


lPLZ 


AO,APARO 
5.5 
ns 
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== 
UJ-> 
UJa: 
Q. 


~o:)coa: 


----------------------------- 
Q. 


From 
Output 
Under 
T.et 


o 7V 


500 n S1 
0 Open 


------.- 
3V 
InputJ 
t.5V 
~~.;V----° 


I 
1 
1 
tpLH 
14 
.1 
IIlll 
~ 
tpHL 


1 
1 


Output 
j'",-,s-V----{ ~~; 
VOH 


____ 
oJ. 
'\:.:..:. 
VOL 


2V 
~.;;--- 
1V 


1 
1 
Illl 
~ 
tpHL 
I 


{~~; 
VOH 


'\:.:..:. 
VOL 


Input -i 1.5 V 
I 
tPLH!4 
~ 


1 


Output 
..1/,.5 
V 


-={ 


on 
2V 


From 
Output 
Teet 
UndOw 
Po~t 
Teet 
T 


TEST 
S1 


tPLHItPHL 
Open 


tPLZltpZL 
7V 


tPHZ/tpZH 
GND 


~ 


3V 


~::: 
1 
1.5V1.5V 
~---- 
° 
tpZL --.I 
14- 
I 
I 
I 
tPLZ--., 
14- 


__ 
.•.•1_1 
I I 
3,sV 


Output 
I "- 50% 
I Ir- 
Sht7V 
1\ 
I f ~~~~OL 
I 
tPHz-.I 
I.- 


tpZH -+l 
14- 
I 


Output ~- 
VoH-O.3'V>+t 
S1et GND 
50% 
-OV 


~1.5V 


I 
I 
t••• ~"""----"ol 
I 
~-th 


I~ 
Jt-,-.5-V--~~';;- 
- 
VIH 


~ 
. 
VIL 


LOAD 
CIRCUIT 
FOR 
B OUTPUTS 


FIGURE 1. LOAD CIRCUITS AND VOLTAGE 
WAVEFORMS 
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• 
Drives 
Heavily 
Loaded 
Backplanes 
With 
Equivalent 
Load Impedances 
Down to 10-0 


• 
Compatible 
wlttl 
PI-Bus and IEEE 896 
Futurebus 
Standards 


• 
High-Drive 
(100 mAl Open-Collector 
Drivers 
on B Ports 


• 
High-Speed 
Opl~ratlon 
Enhances 
Performance 
of Backplane 
Buses and 
Facilitates 
Incident-Wave 
Switching 


• 
Reduced 
Voltage 
SWing (1 V) Produces 
Less 
Noise and Reduces 
Power Comsumptlon 


• 
High-Impedance 
State During 
Power-Up 
and 
Power-Down 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packa!les, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mll 
DIPs 


SN54F776••. JT PACKAGE 
SN74F776••. ow OR NT PACKAGE 


(TOP 
VIEW) 


VCC 
1 V 28 r:r: 


OEA 
2 
27 
B1 
A1 
3 
26 
B2 
GND 
4 
25 
GND 
A252483 
A362384 
A4 
7 
22 
GND 
GND 
8 
21 
B5 
AS92086 


A6 
10 
19 
B7 
GND 
11 
18 
GND 
A7 
12 
17 
Be 
AS 
13 
16 
l5EB2 
Vx 
14 
15 
()EBl 


SN54F776••• FK PACKAGE 


(TOP 
VIEW) 
o 
«0 
z ~ W 0IW 
~ 
N 
C'«O> 
.•.• 
aIa1 


description 


The 
'F776 
is 
an 
octal 
bidirectional 
latched 
transceiver 
and 
is 
intended 
to 
provide 
the 
electrical interface to a high-performance 
wired- 
or bus. The 
B port inverting 
drivers 
are low- 
capacitance 
open-collector 
with 
controlled 
ramp and are designed 
to sink 100 mA from 
2 V. The 
B port 
inverting 
receivers 
have 
a 
100-mV threshold region and a 4-ns glitch filter. 


The 
'F776 
B 
port 
interfaces 
to 
Backplane 
Transceiver 
Logic 
(BTLno). 
BTL 
features 
a 
reduced 
(1-V) voltage 
swing 
for 
lower 
power 
consumption 
and a series diode on the drivers 
to reduce capacitive loading « 
5 pF). 


Incident-wave 
switching is used, therefore 
BTL propagation 
delays are short. Although the voltage swing 
is much less for BTL, so is its receiver threshold region, therefore noise margins are excellent. 


BTL offers low power consumption, 
EMI and crosstalk, 
low capacitive loading, superior noise margin, and 
low propagation 
delays. This results in a high bandwidth, 
reliable backplane. 
The 'F776 A port has TIL 
3-state drivers and TIL 
receivers with a latch function. A separate high-level control voltage input (Yx) is 
provided to limit the A side output level to a given voltage level (such as 3.3 V). For 5 V systems, Vx is 
simply tied to VCC. 


The 'F776 has 11 designed feature to control the B output transitions during power sequencing. There are 
two possible sequences as follows: 
1. When LE is low and GEBn is low, the B outputs are disabled until the LE circuitry takes control. Then 
the B outputs follow the A inputs. This causes a maximum of one transition 
during power-up or power- 
down. 
2. If LE is high or GEBn is high, then the B outputs are disabled during power-up or power-down. 


A2 
A3 
A4 
GND 
A5 
A6 
GND 


4321282726 
5 
25 


6 
24 


7 
23 


8 
22 
9 
21 
10 
20 
11 
19 
121314 
1516 1716 


GND 
83 
84 
GND 
B5 
86 
B7 
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m:E BTL is a trademark 
of National 
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C1 
2 
EN3 


3 
.., 
r- 
'Z1 
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1D 
2Q 


V3 
1 
--.J 


5 
Z6 
6 
24 
7 
Z3 
II 
Z1 


10 
ZO 


12 
111 


13 
17 


0E81 


OEB2 


LE 


OEA 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
SId 91-1984 
and 
lEG Publication 
617-12. 


Pin numbers 
shown 
are for the OW, JT, and NT packages. 
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logic diagram 
(positive 
logic) 
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~ 
Pin numbers 
shown 
are for the 
OW, JT, and NT packages. 
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INPUTS 
LATCH 
OUTPUTS 
An 
Bnt 
[£ 
OEA 
0EB1 
0EB2 
STATE 
An 
Bn 
MODE 


H 
X 
L 
L 
L 
L 
H 
Z 
H 


L 
X 
L 
L 
L 
L 
L 
Z 
L 
A at high impedance, 
data from A to B 


X 
X 
H 
L 
L 
L 
00 
Z 
00 
A high impedance, 
latched 
data to B 
- 
- 
L 
H 
L 
L 
* 
* 
* 
Feedback 
A to Band 
B to A 
- 
H 
H 
H 
L 
L 
H§ 
H 
Z§ 
- 
L 
H 
H 
L 
L 
H§ 
L 
Z§ 
Preconditioned 
latch enabling 
data transfer 
from 
B to A 
- - 
H 
H 
L 
L 
00 
00 
00 
Latch 
state to A and B 


H 
X 
L 
L 
H 
X 
H 
Z 
Z 


L 
X 
L 
L 
H 
X 
L 
Z 
Z 


X 
X 
H 
L 
H 
X 
00 
Z 
Z 


H 
X 
L 
L 
X 
H 
H 
Z 
Z 
B and A at high impedance 


L 
X 
L 
L 
X 
H 
L 
Z 
Z 


X 
X 
H 
L 
X 
H 
00 
Z 
Z 


H 
L 
H 
H 
X 
H 
H 
Z 
- 
L 
L 
H 
H 
X 
L 
L 
Z 
- 
H 
H 
H 
H 
X 
00 
H 
Z 
- 
L 
H 
H 
H 
X 
00 
L 
Z 
- 
H 
L 
H 
X 
H 
H 
H 
Z 
B at high impedance, 
data from B to A 
- 
L 
L 
H 
X 
H 
L 
L 
Z 
- 
H 
H 
H 
X 
H 
00 
H 
Z 
- 
L 
H 
H 
X 
H 
00 
L 
Z 


H = High-voltage 
level, 
L = Low-voltage 
level, 
X = Don't 
care, 
- 
= Input 
not externally 
driven, 
Z = High-impedance 
(Off) 
state, 
Ono = 


High or low voltage 
level 
one setup 
time 
prior to the low-to-high 
IT transition 
t Precaution 
should 
be taken 
to ensure 
the B inputs 
do not float. 
If they 
are permitted 
to float, 
the B inputs 
will take 
on the low level. 
* Condition 
will cause 
a feedback 
loop path; A to Band 
B to A, 


f The 
latch 
must 
be preconditioned 
high such 
that 
B inputs 
can assume 
a high or low level while om1 and 0EB2 
are low and IT is high. 


~ 
L&J-> 
L&Ja: 
0. 


~o 
::)ooa: 
---------------- 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 7 V 
Thresold control voltage, VX....................................................... 
-0.5 
V to 7 V 


Input current 
- 40 mA to 5 mA 
Voltage applied to any output in the disabled or power-off state. 
. . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Current into any out ut in the low state: SN54F776 (A1 thru A8) . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. 
40 mA 
SN54F776 (61 thru 68). .. . .. .. .. .. .. . .. . .. .. .. .. ... 
200 mA 
SN74F776 (A1 thru A8) . . .. . .. . . . . . . .. . .. . .. . . . . .. . .. 
48 mA 
SN74F776 (61 thru 68)............................. 
200 mA 
Operating free-air temperature 
range: SN54F776 
-55·C 
to 125·C 
SN74F776 . . . . . . . . . . . . . . . . . .. .. . . . . .. . . . .. . .. . ... 
O·C to 700C 
Storage temperature 
range 
- 65·C to 1500C 
t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and tunctional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to abso ute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


SN54F776 
SN74F776 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


B1 thru B8 
1.6 
1.8 
VIH 
High-level 
output 
voltage 
All others 
2 
2 
V 


B1 thru B8 
1.45 
1.45 
VIL 
Low-level 
output 
voltage 
All others 
0.8 
0.8 
V 


A1 thruA8 
40 
40 
11K 
Input clamp 
current 
All others 
-18 
-18 
mA 


IOH 
High-level 
output 
current 
A1 thru A8 
-3 
-3 
mA 


A1 thru A8 
20 
24 
IOL 
Low-level 
output 
current 


B1 thru B8 
100 
100 
mA 


TA 
Operating 
free-air 
temperature 
range 
-55 
125 
0 
70 
·C 


" 
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electrical 
characteristics 
over 
recommended operating 
free-air temperature 
range (unless 
otherwise noted) 


SN54F776 
SN74F776 
PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
MIN 
TYpt 
MAX 
UNIT 


A1 thru AS 
-0.5 
-0.5 


VIK 
61 thru 68, 
Vee = 4.5V,11 = -18mA 
V 


Control inputs 
-1.2 
-1.2 


10H 
61 thru 68 
Vee - 
5.5 V, VIL ~ 1.45 V, VIH 1.6 V, 
100 
100 
p.A 
VOH ~ 2.1 V 


Vcc - 
4.5 V,IOH - 
-3 mA, Vx - Vcc 
2.5 
2.9 
2.5 


VOH 
A1 thruA8 
Vcc 
- 4.5 V,IOH ~ -0.4 mA, 
V 
Vx = 3.13Vor3.47V 
2.5 
2.5 


A1 thru A8 
Vcc - 
4.5 V. 10L - 
20 mA, Vx - Vcc 
0.3 
0.5 
0.5 


VOL 
61 thru 68 
Vcc - 
4.5 V,IOL ~ 100 mA 
1.5 
1.5 
V 
Vee = 4.5 V, tOL ~ 4 mA 
0.4 
0.4 


IIH1* 
Control inputs 
Vee - 
5.5 V, VI - 2.7 V 
20 
20 


61 thru 68 
Vcc - 
5.5 V, VI - 2.1 V 
100 
100 
p.A 


Control inputs 
Vee = 5.5 V, VI ~ 7 V 
1 
100 
100 
p.A 


IIH2* 
A1 thru AS 
Vee - 
5.5 V. VI - 
5.5 V 
0.01 
1 
1 


61 thru 68 
0.01 
1 
mA 


Control inputs 
Vee - 
5.5 V, VI - 
0.5 V 
-20 
-20 


IlL 
61 thru 68 
Vee = 5.5 V, VI = 0.3 V 
-100 
-100 
p.A 


10ZH 
A1 thru A8 
Vee - 5.5 V, Vo - 
2.7 V 
70 
70 
p.A 


10ZL 
A1 thruA8 
Vcc 
- 
5.5 V, Vo - 0.5 V 
-70 
-70 
p.A 


10SI 
A1 thru A8 only 
Vee ~ 5.5 V, 6n at 1.6 V. OEA. 0EB1, and 
-60 
-75 
-150 
-60 
-150 
mA 
0EB2 at 2.7 V 
Vcc 
- 
5.5 V, Vx - VCC, LE, OEA, 0EB1. 


0EB2 and A1 thru A8 at 2.7 V, 
±1oo 
±1oo 
p.A 


61 thru 68 at2V 
IX 
Vee = 5.5 V. Vx = 3.13 V or 3.47 V, 
IT and OEA at 2.7 V, DEB1, 0EB2, 
±10 
±10 
p.A 
A1 thru A8 and 61 thru 68 at 2 V 


leeH 
Vee - 5.5V 
100 
70 
100 
mA 


leeL 
Vee - 
5.5V 
145 
100 
145 
mA 


leeA 
Vee = 5.5V 
100 
80 
100 
mI_ 
t All typical values are at Vcc 
= 5 V, TA ~ 25'e. 


* For 1/0 ports, the parameters IIH and IlL include the off-state current. 
1Not more than one output should be shorted at a time, and the duration of the short circuit should exceed one second. 


3: 
LIJ:;: 
LIJa: 
Q. 
I-o:)coa: 
----------------------------------_Q. 


Vcc 
= 5V 
VCC = 4.5 V 10 5.5 V, 


TA = 25'C 
TA = MIN 10 MAX' 
UNIT 


'F776 
SN54F776 
SN74F776 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
tsu 
Setup time, A to LE 
5 
5 
5 
ns 


th 
Hold time. A to LE 
0 
0 
0 
ns 


tw 
Pulse duration, LE low 
10 
10 
6 
ns 
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Vcc 
- 
5V, 
VCC 
- 
4.5 V to 5.5 V, 


CL = SOpF, 
CL = SOpF, 


FROM 
TO 
Rl = soon, 
Rl = soon, 


PARAMETER 
R2 = soon, 
R2 - soon, 
UNIT 
(INPUT) 
(OUTPUT) 
TA = 25"C 
TA = MIN to MAXI 


'F776 
SN54F776 
SN74F776 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tPLH 
5.5 
7.5 
12 
4.5 
13 
2 
8 


tpHL 
A 
B 
3.5 
5.5 
8 
2.5 
9 
3 
9 
ns 


tPLH 
5.5 
7.5 
12 
4.5 
13 
5 
12 


tPHL 
B 
A 
6 
8.5 
10.5 
6 
11.5 
6 
11 
ns 


tPLH 
a: 


3 
5 
8.5 
2 
11.5 
2.5 
10 


tPHL 
B 
4 
6 
9 
3 
9.5 
3 
9.5 
ns 


tPLH 
~n 
2 
4.5 
7.5 
1.5 
8.5 
1.5 
8.5 


tPHL 
B 
4.5 
7.5 
10 
3.5 
10.5 
3.5 
10.5 
ns 


tpZH 
8 
10.5 
14.5 
7 
16.5 
7.5 
15.5 


tPZL 
OEA 
A 
8.5 
12 
14.5 
8.5 
18 
8.5 
17 
ns 


tPHZ 
2 
4.5 
7 
2 
7.5 
2 
7.5 


tpLZ 
OEA 
A 
2 
4.5 
7.5 
2 
8 
2 
8 
ns 


ttt 
B ports 
1.3 V to 1.7 V 
0.5 
2 
4.5 
0.5 
4.5 
0.5 
4.5 
ns 


ttt 
B ports 
1.7Vto 
1.3 V 
0.5 
2 
4.5 
0.5 
4.5 
0.5 
4.5 
ns 


I For conditions 
shown 
as MIN or MAX, 
use 1he appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


t Transition 
time is defined 
as 1he time interval 
between 
two reference 
points 
(10% 
and 90% 
unless 
otherwise 
specified) 
on a waveform 
1hat is 
changing 
from 
the defined 
low level 
to the defined 
high level 
(rise time) 
or from 
the defined 
high level 
to the defined 
low level 
(fall time). 


NOTE 
2: Load 
circuits 
and voltage 
waveforms 
are shown 
in Section 
1. 
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• 
Designed to Reduce Reflection Noise 
o OR N PACKAGE 


(TOP VIEW) 
• 
Repetitive Peak Forward Current ... 
200 mA 
001 
,U'6 
012 


002 
2 
15 
011 
• 
12-Bit Array Structure Suited for Bus- 
003 
3 
010 
14 
Oriented Systems 
GNO 
13 
GNO 
• 
ESD Protection Exceeds 10 kV Per 
GNO 
5 
12 
GNO 
Mll·STD·883C. 
Method 3015 
004 
6 
11 
009 


Package Options Include Plastic "Small 
005 
7 
10 
008 
• 
006 
007 
Outline" Packages and Standard Plastic 
8 
9 


300-mil DIPs 


description 


This Schottky barrierdiode bus-termination array 
is designedto reduce reflection noiseon memory 
bus lines. This device consists of a 12-bit high- 
speed Schottky diode array suitable for a clamp 
to GND. 


The SN74S1050 is characterized for operation 
from OOCto 70°C. 


schematic 
diagram 


001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
011 
012 


2 
3 
6 
7 
8 
9 
10 
11 
14 
15 
16 


4 
5 
12 
13 


GNO 
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absolute 
maximum 
rEltings over operating 
free-air 
temperature 
range (unless otherwise 
noted) t 


Steady-state reverse voltage, VR. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Continuous forward current, IF: any D terminal from GND . . . . . . . . . . . . . . . . . . . . . . . . . .. 
50 mA 
total through all GND terminals 
170 mA 
Repetitive peak forward current, t IFRM: any D terminal from GND . . . . . . . . . . . . . . . . . .. 
200 mA 
total through all GND terminals 
1 A 
Continuous total power dissipation at (or below) 25°C free-air temperature 
.. . . . . . . . . .. 
625 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
OOCto 70°C 
Storage temperature range 
- 65°C to 150°C 


tStresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage to the device. 
These are stress ratings 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


*These 
values apply 
lor tw 
'" 
100 ~s. duty 
cycle", 
20%. 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP§ 
MAX 
UNIT 


IR 
Static reverse current 
VR = 7 V 
5 
~ 


IF = 
18 mA 
0.75 
0.95 


VF 
Static forward voltage 
V 
IF = 50 mA 
0.95 
1.2 


VFM 
Peak forward 
voltage 
IF = 
200 
mA 
1.45 
V 


VR = O. 
1= 
1 MHz 
5 
10 
CT 
Total capacitance 


VR = 2 V. 
1= 
1 MHz 
4 
8 
pF 


multiple-diode operatior, 


PARAMETER 
TEST CONDITIONS 


Total 
IF = 1 A. 
See Note 2 


Total 
IF = 198 mA, 
See Note 2 


MIN 
TYP§ 
0.6 


0.02 


MAX 
2 
0.2 


§AII typical 
values are at TA 
= 25°C. 


NOTE 2: 
IX is measured 
under the following 
conditions 
with 
one diode static 
and all others 
switching: 
Switching 
diodes: 
tw 
= 
100~, 
duty 
cycle 
= 20%; 
static 
diode: 
VR = 
5 V. 


The static 
diode's 
input 
current 
is the internal 
crosstalk 
current 
IX. 


MIN 
TYP 
MAX 
UNIT 


= 
1 mA. RL = 
100 0 
8 
16 
ns 
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Large negative transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc.), or on 
the CLOCK lines of many clocked devices can result in improper operation of the device. The SN74S1 050 and 
SN74S1052 diode termination arrays help suppress negative transients caused by transmission line reflections, 
crosstalk, and switching noise. 


Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce negative transients, 
but can also increase propagation delays down the line, as a series resistor reduces the output drive capability 
of the driving device. Diode terminations have none of these drawbacks. 


The operation of the diode arrays in reducing negative transients is explained in the following figures. The diode 
conducts current whenever the voltage reaches a negative value large enough for the diode to turn on. 
Suppression of negative transients by the diode tracks the current-voltage characteristic curve for the diode. 
A typical current-voltage curve for the SN74S1050/S 1052 is shown in Figure 1. 


To illustrate how the diode arrays act to reduce negative transients at the end of a transmission line, the test 
setup in Figure 2 was evaluated. The resulting waveforms with and without the diode are shown in Figure 3. 


The maximum effectiveness of the diode in suppressing negative transients occurs when they are placed at 
the end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be 
used to reduce the negative transients that occur due to discontinuities in the middle of a line. An example 
of this is a slot in a backplane that is provided for an add-on card. 
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Designed to Reduce Reflection 
Noise 


Repetitive Peak Forward 
Current ... 
200 mA 


12·Bit Array Structure 
Suited for 
Bus-Oriented 
Systems 


Package Options Include Plastic "Small 
Outline" 
Packages and Standard Plastic 
300-mll DIPs 


SN74S1051... 0 ORN PACKAGE 


(TOP VIEW) 
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description 


This Schottky barrier diode bus-termination 
array 
is designed to reduce reflection noise on memory 
bus 
lines. 
This 
device 
consists 
of 
a 
12-bit 
high-speed 
Schottky 
diode 
array 
suitable 
for 
clamping to Vcc and/or GND. 


The 74S1051 is characterized for operation from 
O°C to 70°C. 


schematic 
diagram 
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SN74S1051 
12-BIT SCHOTTKY BARRIER DIODE BUS·TERMINATION ARRAY 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Steady-state reverse voltage, VR 
7 V 
Continuous forward current, IF: 
any D terminal from GND or to VCC .............•............. 
50 mA 
total through all GND or VCC terminals 
170 mA 
Repetitive peak forward current:!:, IFRM: 
any D terminal from GND or to VCC 
200 mA 
total through all GND or VCC terminals 
1 A 
Continuous total power dissipation at (or below) 25°C free-air temperature 
(see Note 1) 
625 mW 
Operating free-air temperature range 
O°C to 70°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
* These 
values 
apply for tw s 1001's, 
duty cycle 
s 20%. 


NOTE 
1: 
For operation 
above 
25·C free-air 
temperature, 
derate 
linearly 
at the rate of 5 mWrC. 


electrical 
characteristics 
over recommended operating free-air temperature 
range (unless 
otherwise noted) 


single-diode 
operation 
(see Note 2) 


PARAMIOTER 
TEST 
CONDITIONS 
MIN 
TYP§ 
MAX 
UNIT 


IF=18mA 
0.85 
1.05 
ToVCC 
V 
IF=50mA 
1.05 
1.3 
VF 
Static 
forward 
voltage 
IF=18mA 
0.75 
0.95 
FromGND 
V 
IF=50mA 
0.95 
1.2 


VFM 
Peak forward 
voltage 
IF = 200 mA 
1.45 
V 


Static 
reverse 
current 
ToVCC 
VR = 7V 
5 
~ 
IR 
From 
GND 
5 


VR=O. 
f= 
1 MHz 
8 
16 
pF 
CT 
Total capacitance 
VR = 2V, 
1 = 1 MHz 
4 
8 


§ All typical 
values 
are at VCC = 5 V, TA = 25·C. 


NOTE 
2: 
Test conditions 
and limits apply separately 
to each 01the diodes. 
The diodes 
not under test are open circuited 
during 
the measurement 
of these 
characteristics. 


multiple-diode 
operation 


PARAME:'TER 
TEST 
CONDITIONS 


Total IF = 1 A, 
See Note 3 


Total IF = 198 mA, 
See Note 3 


§ All typical 
values 
are at VCC = 5 V, TA = 25·C. 
NOTE 
3: 
Ix is measured 
under 
the 
following 
conditions 
with 
one 
diode 
static 
and 
all 
others 
sWitching: 
switching 
diodes: 
tw 
= 1001's, 


duty cycle 
= 0.2; static 
diode: 
VR = 5 V. The static diode's 
input current 
is the internal 
crosstalk 
current 
'Ix. 


switching 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 


trr 


NOTE 
4: 


MIN 
TYP 
MAX 
UNIT 
8 
16 
ns 
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Large transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc) , or on the CLOCK 
lines of many clocked devices can result in improper operation ofthedevices. 
The SN74S1 051 and SN74S1053 
diode termination 
arrays help suppress 
transients 
caused by transmission 
line reflections, 
crosstalk, 
and 
SWitching noise. 


Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce transients, but they can 
also increase propagation delays down the line, as a series resistor reduces the output drive capability of the 
driving device. Diode terminations 
have none of these drawbacks. 


The operation ofthe diode arrays in reducing transients is explained in the following figures. The diode conducts 
current whenever the voltage reaches a negative value large enough for the diode to turn on. Suppression of 
transients is tracked by the current-voltage 
characteristic curve for that diode. 
Typical current-voltage 
curves 
for the SN74S1051 / S1053 are shown in Figures 1 and 2. 


To illustrate how the diode arrays act to reduce transients at the end of a transmission 
line, the test setup in 
Figure 3 was evaluated. The resulting waveforms with and without the diode are shown in Figure 4. 


The maximum effectiveness of the diode arrays in suppressing transients occurs when they are placed at the 
end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be used 
to reduce the transients that occur due to discontinuities 
in the middle of a line. An example of this is a slot in 
a backplane that is provided for an add-on card. 
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Figure 1. Typical Input Current vs Input Voltage 
(Lower Diode) 
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Figure 2. Typical Input Current vs Input Voltage 
(Upper Diode) 


TEXAS ~ 
INSTRUMENTS 


SN74S1051 
12-BIT SCHOTIKY 
ElARRIER DIODE BUS-TERMINATION 
ARRAY 


ZO=50Q 


Length = 36 In 


End of 
- 
EJd of Une Jth 
Diode 
Line 
without 
Diode 
-- ~ 
I 
I 
.A 
, 
• , ,rhI~ 
••• I 
I 
I 
, 
I 
.Vrr 
'I-•... 
V 
-7 
V 
A .•••• A. .-f 


Ch2 
Tlmebsse = 
Memory 1 = 
Vma,ke,l 
= 


Vms,ke, 2 = 


1.880volts I dlv 
5.00 ns I volt 
1.880volts I dlv 
-1.353 volta 
-3.647 volts 


Offset 
= 
0.000 volta 
Delay 
= 
56.500 na 


Delta V = 
-2.293 volta 


TEXAS ~ 
INSTRUMENlS 


SN74S1052 
16·BIT SCHOTTKY BARRIER DIODE BUS·TERMINATION ARRAY 


D3229. JULY 1989-REVISED MARCH '990 
• 
Designed to Reduce Reflection Noise 
ow OR N PACKAGE 


Repetitive Peak Forward Current ... 
(TOP VIEW) 
• 
200 mA 
DOl 
D16 
• 
16·Bit Array Structure Suited for Bus· 
D02 
D15 


D03 
D14 
Oriented Systems 
D04 
4 
D13 
• 
ESD Protection Exceeds 10 kV Per 
GND 
5 
GND 
MIL-STD·B83C. Method 3015 
GND 
6 
GND 
• 
Package Options Include Plastic "Small 
D05 
7 
D12 


Outline" 
Packages and Standard Plastic 
D06 
8 
'3 
Dll 


300·mil DIPs 
D07 
9 
12 
Dl0 


D08 
'0 
" 
D09 


description 


This Schottky barrier diode bus-termination array 
is designedto reduce reflection noise on memory 
bus lines. This device consists of a 16-bit high- 
speed Schottky diode array suitable for a clamp 
to GND. 


The SN74S1052 is characterized for operation 
from ooe to 7ooe. 


schematic 
diagram 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Steady-state reverse voltage, VR. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Continuous forward current, IF: any D terminal from GND . . . . . . . 
. 
50 mA 


total through all GND terminals 
170 mA 
Repetitive peak forward current, t IFRM: any D terminal from GND . . . . 
.. 
200 mA 


total through all GND terminals 
. . . . . . . . . . . . . . .. 
1 A 


Continuous total power dissipation at (or below) 25°C free-air temperature 
. . . . . . . . . . .. 
735 mW 
Operating free-air temperature range 
O°C to 70°C 
Storage temperature range 
- 65°C to 150°C 


tStresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These are stress 
ratings 


only and functional 
operation 
of the device at these or any other conditions 
beyond 
those indicated 
under "recommended 
operating 


conditions" 
is not implied. 
Exposure to absolute-maxi 
mum-rated 
conditions 
for extended 
periods may affect 
device reliability. 


*These 
values 
apply 
lor tw 
'" 
100 
P.s, duty 
cycle", 
20%. 


electrical 
characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP§ 
MAX 
UNIT 


IR 
Static 
reverse 
current 
VR = 
7 V 
5 
p.A 


IF = 
18 mA 
0.75 
0.95 


VF 
Static forward voltage 
V 
IF = 
50 mA 
0.95 
1.2 


VFM 
Peak forward 
voltage 
IF = 200 
mA 
1.45 
V 


VR = O. 
f = 
1 MHz 
5 
10 


CT 
Total 
capacitance 
VR = 
2 V, 
1=1 
MHz 
4 
8 


pF 


multiple-diode operation 


PARAMETER 
TEST CONDITIONS 


Total 
IF 
1 A. 
See Note 2 


Total 
IF = 
270 
mA. 
See Note 2 


MIN 
TYP§ 
0.6 


0.02 


MAX 
2 
0.2 


§AII typical 
values 
are at TA 
0' 25°C. 


NOTE 2: 
IX is measured 
under the following 
conditions 
with 
one diode static 
and all others 
switching: 
Switching 
diodes: 
tw 
= 
100 
p.s, duty 
cycle 
= 
20%; 
static 
diode: 
VR = 
5 V. 


The static 
diode's 
input 
current 
is the internal 
crosstalk 
current 
IX. 


TEST CONDITIONS 


IF = 10 mA, 
IRMIREC) 
= 10 mA, 
iRIREC) = 1 mA. 
RL = 100 n 


TYP 
MAX 
8 
16 
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Large negative transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs,etc.!. or on 
the CLOCKlines of many clocked devices can result in improper operation of the device. The SN74S1050 and 
SN74S 1052 diode termination arrays help suppress negative transients caused by transmission line reflections, 
crosstalk, and switching noise. 


Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce negative transients, 
but can also increase propagation delays down the line, as a series resistor reduces the output drive capability 
of the driving device. Diode terminations have none of these drawbacks. 


Th13operation of the diode arrays in reducing negative transients is explained in the following figures. The diode 
conducts current whenever the voltage reaches a negative value large enough for the diode to turn on. 
Suppression of negative transients by the diode tracks the current-voltage characteristic curve for the diode. 
A typical current-voltage curve for the SN74S1050/S 1052 is shown in Figure 1. 


To illustrate how the diode arrays act to reduce negative transients at the end of a transmission line, the test 
setup in Figure 2 was evaluated. The resulting waveforms with and without the diode are shown in Figure 3. 


The maximum effectiveness of the diode in suppressing negative transients occurs when they are placed at 
the end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be 
used to reduce the negative transients that occur due to discontinuities in the middle of a line. An example 
of this is a slot in a backplane that is provided for an add-on card. 
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Bus-Oriented 
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300-mil DIPs 


OW OR N PACKAGE 


(TOP VIEW) 


This Schottky barrier diode bus-termination 
array 
is designed to reduce reflection noise on memory 
bus 
lines. 
This 
device 
consists 
of a 
16-bit 
high-speed 
Schottky 
diode 
array 
suitable 
for 
clamping to VCC and/or GND. 


The 74S 1053 is characterized for operation from 
Doe to 70oe. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Steady-state reverse voltage, VR 
7 V 
Continuous forward current, IF: 
any 0 terminal from GND or to VCC 
50 mA 
total through all GND or Vcc terminals 
170 mA 
Repetitive peak forward currentt, 'FRM: 
any 0 terminal from GND or to Vcc 
200 mA 
total through all GND or Vcc terminals 
1 A 
Continuous total power dissipation at (or below) 25°C free-air temperature 
(see Note 1) 
625 mW 
Operating free-air temperature range 
O°C to 70°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
cond~ions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maxim 
urn-rated 
cond~ions 
for extended 
periods 
may affect device 
reliability. 
* These 
values 
apply 
for tw s 1001's. 
duty cycle 
s 20%. 
NOTE 
1: 
For operation 
above 
25"C free-air 
temperature. 
derate 
linearly 
at the rate of 5 mWI"C. 


electrical 
characteristics 
over 
recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


single-diode 
operation 
(see Note 2) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP§ 
MAX 
UNIT 


IF=18mA 
0.85 
1.05 
ToVCC 
V 
IF = 50mA 
1.05 
1.3 
VF 
Static 
forward 
voltage 
IF=18mA 
0.75 
0.95 
FromGND 
V 
IF=50mA 
0.95 
1.2 


VFM 
Peak forward 
voltage 
IF=200mA 
1.45 
V 


IR 
Static 
reverse 
current 
ToVCC 
VR=7V 
5 


FromGND 
5 
IlA 


VR=O. 
f= 
1 MHz 
8 
16 
pF 
CT 
Total capacitance 
VR = 2V. 
f= 
1 MHz 
4 
8 


§ All typical 
values 
are at VCC 
= 5 V, TA = 25"C. 
NOTE 
2: 
Test conditions 
and limits apply separately 
to each of the diodes. 
The diodes 
not under test are open circu~ed 
during 
the measurement 
of these 
characteristics. 


multiple-diode 
operaticm 


PARAMETER 
TEST 
CONDITIONS 


Total IF = 1 A. 
See Note 3 


Total IF = 198 mA. 
See Note 3 


§ Ail typical 
values 
are at VCC 
= 5 V, TA = 25"C. 
NOTE 
3: 
Ix is measured 
under 
the foilowing 
cond~ions 
with 
one 
diode 
static 
and 
ail others 
sWitching: 
switching 
diodes: 
tw = 1001'S, 
duty 
cycle 
= 0.2; static 
diode: 
VR = 5 V. The static 
diode's 
input current 
is the internal 
crosstalk 
current 
Ix. 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) (see Note 4) 
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NOTE 
4: 


MIN 
TYP 
MAX 
UNIT 


8 
16 
ns 
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Large transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc), or on the CLOCK 
lines of many clocked devices can result in improper operation ofthe devices. The SN74S 1051 and SN74S1 053 
diode termination 
arrays help suppress 
transients 
caused by transmission 
line reflections, 
crosstalk, and 
switching noise. 


Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce transients, but they can 
also increase propagation delays down the line, as a series resistor reduces the output drive capability of the 
driving device. Diode terminations have none of these drawbacks. 


The operation of the diode arrays in reducing transients is explained in the following figures. The diode conducts 
current whenever the voltage reaches a negative value large enough for the diode to turn on. Suppression of 
transients is tracked by the current-voltage 
characteristic curve for that diode. 
Typical current-voltage 
curves 
for the SN74S1051 / S1053 are shown in Figures 1 and 2. 


To illustrate how the diode arrays act to reduce transients at the end of a transmission 
line, the test setup in 
Figure 3 was evaluated. The resulting waveforms with and without the diode are shown in Figure 4. 


The maximum effectiveness of the diode arrays in suppressing transients occurs when they are placed at the 
end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be used 
to reduce the transients that occur due to discontinuities 
in the middle of a line. An example of this is a slot in 
a backplane that is provided for an add-on card. 
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Figure 
1. Typical 
Input Current 
vs Input Voltage 
(Lower Diode) 
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Figure 2. Typical 
Input Current 
vs Input Voltage 
(Upper Diode) 
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SN74S1053 
16-BIT SCHOTIKY 
BARRIER DIODE BUS-TERMINATION ARRAY 


Zo = 50 Q 


Length = 36 In 


End of 
of Line wL 
Diode 
LIne 
-Ene 
without 
Diode 
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Ch2 
TImebaae = 
Memory 1 = 
Vmarker 1 = 
Vmarker 2 = 


1.880 volts I dlv 
5.00 ns I volt 
1.880 volts I dlv 
-1.353 volts 
-3.647 volts 


Offset 
= 
0.000 
volts 
Delay 
= 
56.500 ns 


Delta V 
= 
-2.293 volts 
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SN74S1056 
8-BIT SCHOTIKY 
BARRIER DIODE 
BUS-TERMINATION ARRAY 
SDLS019- 
D3492. APRIL 1990 


Designed 
to Reduce 
Reflection 
Noise 


Repetitive 
Peak Forward 
Current 
... 
300 mA 


a-Bit Array Structure 
Suited for 
Bus-Oriented 
Systems 


SC PACKAGE 


(TOP VIEW) 


001 
10 


002 
2 
003 
3 


004 
4 
GNO 
5 
GNO 
6 


005 
7 


006 
8 
007 
9 
008 
10 


description 


This Schottky barrier diode bus-termination 
array 
is designed to reduce reflection noise on memory 
bus 
lines. 
This 
device 
consists 
of 
an 
8-bit 
high-speed Schottky diode array suitable for GND 
clamp. 


The SN74S1056 
is characterized 
for operation 
from O°C to 70°C. 
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SN74S1056 
8·BIT SCHOTTKY BIARRIER DIODE 
BUS·TERMINATION 
ARRAY 
D3492, APRIL 1990 - SDLS019 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Steady state reverse voltage, VR 
.. " 
7 V 
Continuous forward current, IF: any D terminal from GND 
50 mA 
total through all GND terminals 
170 mA 
Repetitive peak forward current, IFRM:j:: 
any D terminal from GND 
300 mA 
total through all GND terminals 
1.2 A 
Continuous total power dissipation at (or below) 25°C free-air temperature 
1000 mW 
Operating free-air temperature range 
DoCto 70°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
t These 
values 
apply 
for tw $ 100 ,"so duty cycle 
$ 20%. 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


single-diode 
operation 
(see Note 1) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP9 
MAX 
UNIT 


IR 
Static 
reverse 
current 
vR = 7V 
10 
i4A 


IF = 18 mA 
0.65 
0.85 


VF 
Static 
forward 
voltage 
IF=50mA 
0.8 
1 
V 


VFM 
Peak forward 
voltage 
IF = 300 mA 
1.41 
V 


VI =OV, 
f= 
1 MHz 
11 
13 
CT 
Total capacitance 
VI =2V, 
f= 
1 MHz 
8 
11 
pF 


multiple-diode 
operation 


PARAMETER 


Internal 
crosstalk 


TEST 
CONDITIONS 


Total GND current 
= 1.2 A, 
See Note 2 


Total GND 
current 
= 126 mA, 
See Note 2 
current 


§ All typical 
values 
are at TA " 25'C. 


NOTE 
2: 
Ix is measured 
under 
the following 
conditions 
with one diode 
static, 
all others 
switching: 


Switching 
diodes: 
tw = 100 ,"S, dUty cycle 
= 20%; 
Static 
diode: 
VR = 5 V 
The static 
diode 
input current 
is the internal 
crosstalk 
current 
Ix. 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


Reverse 
recovery 
time I 


IF = 10 mA, 


t" 
IRM(REC) 
= 10 mA, IR(REC) 
= 1 mA, 
5 
10 
ns 


RL= 
1000 


TEXAS "!1 
INSlRUMENTS 


SN74S1056 
8·BIT SCHOTTKY BARRIER DIODE 
BUS·TERMINATION ARRAY 
SOLS019 - 03492 APRIL 1990 


APPLICATION 
INFORMATION 


Large negative transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc.) or on 
the CLOCK lines of many clocked devices can result in improper operation ofthe devices. The SN74S1 056 diode 
termination array helps suppress negative transients caused by transmission 
line reflections, crosstalk, and 
switching noise. 


Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce negative transients, but 
they can also increase propagation delays down the line, as a series resistor reduces the output drive capability 
of the driving device. Diode terminations have none of these drawbacks. 


The operation of the diode arrays in reducing negative transients is explained in the following figures. The diode 
conducts current whenever 
the voltage reaches a negative value large enough for the diode to turn on. 
Suppression of negative transients is tracked by the current-voltage characteristic curve for that diode. A typical 
current-voltage 
for the SN74S 1056 is shown in Figure 1. 


To illustrate how the diode arrays act to reduce negative transients atthe end of a transmission line, the test setup 
in Figure 2(a) was evaluated. The resulting waveforms with and without the diode are shown in Figure 2(b). 


The maximum effectiveness ofthe diode arrays in suppressing negative transients occurs when they are placed 
at the end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also 
be used to reduce the negative transients that occur due to discontinuities 
in the middle of a line. An example 
of this is a slot in a backplane that is provided for an add-on card. 
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Linear sweep 
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VI - Input Voltage - V 
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SN74S1056 
8-BIT SCHOTTKY BARRIER DIODE 
BUS·TERMINATION ARRAY 
03492. APRIL 1990 - SDLS019 


Zo =500 


Length = 36 In 


End-ol- 
Line 
without 
Diode 


Ch 2 
Tlmebase = 
Memory 1 = 
Vmarker 1 = 
Vmarker 2 = 


Vmarker 1 
- - - -1- - - - - -- 
Vmarker2 


1.880volts I dlv 
5.00 ns I volt 
1.880volts I dlv 
-1.353 volts 
-3.647 volts 


Offset 
= 
0.000 volts 
Delay 
= 
56.500 ns 


Delta V = 
-2.293 volts 


TEXAS .If 
INSlRUMENTS 


ACL LSI Products 
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TM Products 
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Driver 
Products 


SCOPE™ Testability 
Products 


64BCT Series Products 
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SN74ABT337 
CLOCK DRIVER WITH 3·STATE OUTPUTS 


low 
Output 
Skew, low 
Pulse Skew for 
Clock Distribution 
and Clock Generation 


Applications 


Four Outputs 
Toggle at the Clock 
Frequency, 
Four Outputs 
Switch 
at 
One-Half the Clock Frequency 


Advanced 
BiCMOS Design With 
TTl-Voltage-Compatible 
Inputs 
and 
Outputs 


fmax = 80 MHz 


High-Drive 
Outputs 
Eliminate 
the Need for 
External 
Buffering 


State-of-the-Art 
EPIC'"-IIB 
BiCMOS Design 
Significantly 
Reduces 
Power Dissipation 


Distributed 
Vcc 
and Ground 
Pins Reduce 
Switching 
Noise 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages 
and 300-mil 
DIPs 


description 


ow OR N PACKAGE 
{TOP VIEW) 


Y3 
1 U 20 
Y2 
GND 
2 
19 
GND 


Y4 
3 
18 
Y1 
Vcc 
4 
17 
Vcc 
G 
5 
16 
ClK 
ClR 
6 
15 
GND 
Vcc 
7 
14 
Vcc 


01 
8 
13 
04 
GND 
9 
12 
GND 


02 
10 
11 
03 


The 'ABT337 contains four buffered outputs that switch at the clock frequency and four divide-by-two outputs 
that switch at one-half the clock frequency. When G is low and ClR is high, the Y outputs follow the ClK input 
and the Q outputs switch on the low-to-high transition of ClK. 


This clock driver is specifically designed for applications requiring synchronized output signals at both the clock 
frequency and one-halfthe 
clock frequency. Taking ClR low asynchronously 
resets the Q outputs to a low level. 


High-drive outputs (± 48 mAl eliminate the need for external buffering of output signals. 


The SN74ABT337 
is characterized for operation from O°C to 70°C. 


INPUTS 
OUTPUTS 


G 
CLR 
ClK 
Y1-Y4 
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L 
H 
H 
H 
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L 
H 
t 
t 
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00 = the 
level 
at the 0 outputs 
after 
the most 
recent 
low-to-high 
transition 
of eLK. 
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SN74ABT337 
CLOCK DRIVER WITH 3-STATE OUTPUTS 


C> 
18 
Y1 
'V 


20 
'V 
Y2 


16 
'V 
Y3 
ClK 
3 
'V 
Y4 


C> 
8 
01 
'V 


10 
02 
T 
'V 


ClR 
11 


03 
'V 


13 
04 
'V 


t This symbol 
is in accordance 
with ANSI/lEEE 
Std 91-1984 


16 
ClK 
and lEG Publication 
617-12. 


ClR 
6 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted):j: 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage ran(je, VI 
...............................................•............. 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state, Vo 
........•..... 
- 0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
.......................................•................... 
- 18 mA 
Current into any output in the low state, 10 
96 mA 
Storage temperature range 
- 65°C to 150°C 
* Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absoillte-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


TEXAS ." 
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SN74ABT337 
CLOCK DRIVER WITH 3·STATE OUTPUTS 


MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


10H 
High-level 
output 
current 
-48 
mA 


10L 
Low-level 
output 
current 
48 
mA 


TA 
Operating 
free-air 
temperature 
0 
70 
·C 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC 
= 4.5 V, 
11=-18mA 
-1.2 
V 


VOH 
VCC 
= 4.5 V, 
10H =- 
48 mA 
3.5 
V 


VOL 
VCC 
= 4.5 V, 
IOL = 48 mA 
0.5 
V 


10Z 
VCC 
= 5.5 V 
!!A 


II 
VCC 
= 5.5 V 
!!A 
I Outputs 
high 


ICC 
Vcc 
= 5.5 V, 
VI = VCC 
or GND, 
10=0 
I OUlpuls 
low 
mA 


I Outputs 
disabled 


Ci 
VI = VCC 
or GND 
5.5 
pF 


Co 
Vo 
= VCC 
or GND 
pF 


MIN 
MAX 
UNIT 


fclock 
Clock 
frequency 
0 
80 
MHz 


I 
CLR low 


tw 
Pulse 
duration 
I 
CLK high or low 
4 
ns 


tsu 
Selup 
time, 
CLR inactive 
before 
CLK! 
ns 


FROM 
TO 
PARAMETER 


(INPUT) 
(OUTPUT) 


MIN 
MAX 
UNIT 


fmax 
80 
MHz 


tpLH 
CLK 
AnyYorQ 
tpHL 


ns 


tPHL 
CLR 
AnyQ 
ns 


tpZH 
G 
AnyYorQ 
ns 
tpZL 


tpHZ 
G 
AnyYorQ 
ns 
tPLZ 


Isk(o) 


CLK 
Any Yor 
Q 


tsk(a) 
ns 
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INSIRUMENlS 


Low-Skew 
Propagation 
Delay 
Specifications 
fow Clock Driver 
Applications 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc 
and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'" (Enhanced-Performance 
Implanted 


CMOS) 1-lAm Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages 
and Standard 
Plastic 
300-mil DIPs 


This device contains six independent 
inverters. 
They perform the Boolean function Y = A. 


The 
74AC11204 
is 
designed 
specifically 
for 
applications 
requiring 
low 
skew 
between 
switching outputs. 


The 74AC11204 
is characterized 
for operation 
from 25°C to 70°. 
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74AC11204 
HEX INVERTER/CLOCK 
DRIVER 


ow OR N PACKAGE 


(TOP VIEW) 


1Y 
1 V 
20 
1A 


2Y 
2 
19 
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3Y 
3 
18 
3A 


GND 
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17 
NC 


GND 
S 
16 
Vcc 


GND 
6 
15 
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GND 
7 
14 
NC 


4Y 
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logic symbolt 


1A 
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74AC11204 
HEX INVERTER/CLOCK DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
- 0.5 V to 7 V 


Input voltage range, VI (see Note 1) ..................•....................... 
- 0.5 V to Vcc + 0.5 V 


Output voltage range, Va (see Note 1) 
. • . . . . . . . . .. 
- 0.5 V to VCC + 0.5 V 


Input clamp current, 11K(VI < 0 or VI> Vccl 
± 20mA 
Output clamp current, 10K (VA < 0 or Va> 
vccl 
......••.................................... 
± 50mA 


Continuous output current, 10 (VA = 0 to Vccl 
± 50mA 
Continuous current through VCC or GND pins 
± 150mA 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress ratings 
only, and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
condrtions 
for extended 
periods 
may affect device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.75 
5 
5.25 
V 


VCC 
= 4.75 V 
3.3 
VIH 
High-level 
input voltage 
VCC 
= 5.25V 
3.7 
V 


VCC 
= 4.75 V 
1.4 


VIL 
Low-level 
input voltage 
VCC 
= 5.25 V 
1.6 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
V 


VCC 
=4.75 
V 
-24 


IOH 
High-level 
output 
current 
VCC 
=5.25 
V 
-24 
mA 


VCC 
= 4.75 V 
24 


IOL 
Low-level 
output 
current 


VCC 
= 5.25 V 
24 
mA 


At/lw 
Input transition 
rise or fall rate 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
25 
70 
·C 
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74AC11204 
HEX INVERTER/CLOCK 
DRIVER 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
VCC 
TA =25°C 
MIN 
MAX 
UNIT 
MIN 
TYP 
MAX 


4.75V 
4.65 
4.65 


10H =- 50f'A 
5.25V 
5.15 
5.15 


VOH 
4.75V 
4.19 
4.05 
V 
JOH=-24mA 
5.25V 
4.69 
4.55 


10H =-75 
mAt 
5.25V 
3.6 


4.75V 
0.1 
0.1 
10L = 50 f'A 
5.25V 
0.1 
0.1 


VOL 
4.75V 
0.36 
0.44 
V 
IOL=24 
mA 
5.25V 
0.36 
0.44 


10L = 75 mAt 
5.25V 
1.65 


II 
VJ = VCC or GND 
5.25V 
.,0.1 
.,1 
f'A 


Ice 
VI = Vee 
or GND, 
10 =0 
5.25V 
4 
40 
f'A 


ej 
VI = Vee 
or GND 
5V 
4 
pF 


FROM 
TO 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
UNIT 


tpLH 
3.7 
5.7 


A 
y 
n5 


tpHL 
3.7 
5.7 


t5klo\ 
A 
y 
1 
n5 
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Low Skew Propagation 
Delay 
Specifications 
for Clock Driving 
Applications 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc 
and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) 1-~m Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


description 
These devices contain dual-clock 
driver circuits 
that fan out one input signal to four outputs with 
minimum skew for clock distribution. 
They also 
offer two output-enable 
pins for each circuit that 
can 
force 
the 
outputs 
to 
be 
disabled 
to 
a 
high-impedance 
state or to a high- or low-logic 
level independent of the signal on the A input. 


Skew parameters 
are specified 
for a reduced 
temperature and voltage range common to many 
applications. 


The 54AC11208 
is characterized 
for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11208 
is characterized 
for 
operation from - 40°C to 85°C. 


54AC11208,74AC11208 
DUAL1·lINE 
TO 4·lINE CLOCK DRIVERS 
WITH 3·STATE OUTPUTS 
D3459. MARCH 1990 


54AC11208 
... 
J PACKAGE 


74ACl1208 
..• ow OR N PACKAGE 


(TOP 
VIEW) 


1Y2 


1Y3 
1Y4 
GND 
GND 
GND 
GND 


2Yl 


2Y2 


2Y3 


1 U20 
1Y1 
2 
19 
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18 
lG1 
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17 
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16 
VCC 
6 
15 
Vcc 


7 
14 
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13 
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9 
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10 
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2Y4 


54AC11208 
... 
FK PACKAGE 


(TOP VIEW) 
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H 
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1G1 
18 
1 
1 
V4 


1G2 
17 
2 
2 
G5 


3 
EN 


4,5'\7 


20 
1V1 


19 
4,5'\7 


1 
1V2 
1A 
2 
4,5'\7 
1V3 
3 
4,5'\7 
1V4 


2G1 
13 
8 
2V1 


2G2 
12 
9 
2V2 
10 
2V3 
2A 
14 
11 
2V4 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEe 
Publication 
617-12. 


Pin numbers 
shown 
are for OW, J, and N packages. 


TEXAS ." 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) 
' 
- 0.5 V to Vcc + 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vcd 
± 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vcd 
± 50mA 
Continuous output current, 10 (Vo = 0 to Vcd 
± 50mA 
Continuous current through VCC or GND pins 
± 200mA 
Storage temperature 
range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute·maximum·rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54AC11208 
74AC11208 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC 
= 3 V 
2.1 
2,1 


VIH 
High-level 
input voltage 
VCC 
= 4.5 V 
3.15 
3.15 
V 


VCC 
= 5.5 V 
3.85 
3.85 


VCC 
= 3 V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
VCC=4.5V 
1.35 
1.35 
V 


VCC=5.5V 
.@''-65 
1.65 


VI 
Input voltage 
0 
",«'- VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
_-<..'( 
VCC 
0 
VCC 
V 


VCC=3V 
A.~"" 
-4 
-4 


IOH 
High-level 
output 
current 
VCC 
=4.5V 
.<hU· 
-24 
-24 
mA 


VCC=5.5V 
'C 
-24 
-24 


VCC=3V 
12 
12 


IOL 
Low-level 
output 
current 
VCC=4.5V 
24 
24 
mA 


VCC=5.5V 
24 
24 


l!.Vl!.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
'C 
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electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


TA = 25'C 
54ACl1208 
74ACl1208 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MAX 
MAX 
MAX 
UNIT 
MIN 
TYP 
MIN 
MIN 


3V 
2.9 
2.9 
2,9 


10H =- 
50 fIA 
4.5V 
4.4 
4.4 
4.4 


5,5V 
5.4 
5.4 
5,4 


10H =-4mA 
3V 
2,56 
2,4 
2.46 


VOH 
4.5V 
3.7 
3.6 
V 


3.94 


10H =- 
24 mA 
5,5 V 
4,94 
4,7 
4,6 


10H =- 
50 mAt 
5.5V 
3.65 


10H =-75 
mAt 
5.5V 
3,65 


3V 
0.1 
0,1 
0,1 


10L = 50 fIA 
4.5 V 
0.1 
AJIl.·1 
0.1 


5.5V 
0.1 
_O~,~·1 
0.1 


10L= 
12mA 
3V 
0.36 
~;"Q-V 
0.5 
0.44 
VOL 
4.5V 


V 


0.36 
0.5 
0.44 
10L= 
24 mA 
5,5 V 
0.36 
0.5 
0.44 


10L '" 50 mAt 
5.5 V 
1.65 


10L = 75 mAt 
5.5 V 
1,65 


10Z 
VI = VCC or GND 
5.5V 
%0.5 
%10 
%5 
fIA 


II 
VI = VCC 
or GND 
5.5V 
%0.1 
% 1 
% 1 
fIA 


ICC 
VI = VCC 
or GND, 
10=0 
5,5 V 
8 
160 
80 
fIA 


Cj 
VI = VCC 
or GND 
5V 
4 
pF 


Co 
VI = VCC 
or GND 
5V 
10 
pF 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


PARAMETER 
FROM 
TO 
TA = 25'C 
54ACl1208 
74ACl1208 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


IpLH 
4.8 
11.1 
13.1 
4.8 
15.6 
4.8 
14.6 


1A and 2A 
AnyY 
ns 


tpHL 
5.1 
12.2 
14.3 
5.1 
16.7 
5.1 
15.6 


tpLH 
1Gn and 2Gn 
AnyY 
5.2 
11.9 
14,2 
5.2 
0'&.9 
5.2 
15.8 
ns 


tpHL 
7,8 
13.3 
15.7 
7 ..a.<.>":,,,~"4 
7.8 
17.4 


tPZH 
1G2 or 2G2 
5,1 
11,8 
14.2 
<fI:'h..~-17.2 
5.1 
15.7 


AnyY 
&":t' 
ns 
IPZL 
1Glor2G1 
6.8 
16.3 
19,5 
23.8 
6.8 
22.8 


IPHZ 
1G2 or 2G2 
AnyY 


3.4 
6,9 
8.6 
3.4 
9.6 
3.4 
9.2 
ns 


IpLZ 
1G10r2G1 
4.1 
7,5 
9.4 
4.1 
10.5 
4.1 
10.2 
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switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc = 5 V ± 0.5 V (unless otherwise 
noted) (see Note 2) 


FROM 
TO 
TA = 2S'C 
S4ACl1208 
74ACl1208 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tpLH 
4.2 
5.5 
9 
4.2 
10.5 
4.2 
9.9 
1A and 2A 
Any Y 
4.2 
7 
9.3 
4.2 
10.8 
4.2 
10.1 
ns 
tpHL 


IpLH 
4.6 
7.3 
9.6 
4.6 
G1)..5 
4.6 
10.7 


tpHL 
1Gn and 2Gn 
AnyY 
4.8 
7.7 
10.2 
4~~~.8 
4.8 
11 
ns 


tPZH 
lG2 or 2G2 
4.3 
7.2 
9.4 
~~~ 
11.3 
4.3 
10.4 


lG10r2G1 
AnyY 
5.3 
9 
12.2 
5'3 
14.3 
5.3 
13.5 
ns 
tPZL 


tpHZ 
lG2 or 2G2 
3 
5.4 
7.5 
3 
8.5 
3 
8 
AnyY 
ns 
tpLZ 
lGlor2G1 
3.7 
5.7 
7.5 
3.7 
8.5 
3.7 
8.2 


FROM 
TO 
74ACTl1208 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 


tpLH 
6 
8.5 
lA and 2A 
AnyY 
ns 
tPHL 
6 
8.5 


tsk1o\ 
1A and 2A 
AnyY 
1 
ns 


NOTES: 2. Load circuit and voltage waveforms are shown in Section 1. 


3. Specifications are valid for all outputs switching simultaneously and in-phase. 


operating 
characteristics, 
Vcc = 5 V, TA = 25°C 


PARAMETER 
TEST CONDITIONS 


CL = 50 pF, f = 1 MHz 
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Inputs 
are TIL-Voltage 
Compatible 


Low-Skew 
Propagation 
Delay 
Specifications 
for Clock Driver 
Applications 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc 
and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) 1-Jlm Process 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


description 


These devices contain dual-clock 
driver circuits 


that fan out one input signal to four outputs with 
minimum skew for clock distribution. 
They also 
offer two output-enable 
pins for each circuit that 


can 
force 
the 
outputs 
to 
be 
disabled 
to 
a 
high-impedance 
state or to a high- or low-logic 
level independent of the signal on the A input. 


Skew parameters 
are specified 
for a reduced 
temperature and voltage range common to many 
applications. 


The 54ACT11208 
is characterized 
for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11208 
is characterized 
for 


operation from - 40°C to 85°C 
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54ACT11208 
..• J PACKAGE 


74ACT11208 
•.. 
OW OR N PACKAGE 


(TOP VIEW) 


1Y2 
1 
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18 
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GND 
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17 
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16 
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54ACT11208 
... 
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(TOP VIEW) 
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1A 
2<31 
1Y1 
2<32 
1Y2 
2Y4 
1Y3 
2Y3 
1Y4 
2Y2 


OUTPUT 
DATA 
OUTPUTS 
CONTROL 
INPUT 


1G1 
1G2 
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2A 
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L 
L 
L 
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L 
L 
H 
H 
H 
H 
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1G1 
18 


1G2 
17 


1 
V4 


2 
G5 
3 
EN 


4,51;7 


4,51;7 


4,51;7 


4,51;7 


20 
1Y1 
1 
1Y2 
2 
1Y3 


3 
1Y4 


8 
2Y1 
9 
2Y2 
10 
2Y3 


11 
2Y4 


2G1 
13 


2G2 
12 


tThis 
symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617-12. 


Pin numbers 
shown 
are for DW, J, and N packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
..............•........................... 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) 
- 0.5 V to VCC + 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vccl 
........•.............•........................ 
± 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
± 50mA 
Continuous output current, 10 (Vo = 0 to Vccl 
± 50mA 
Continuous current through VCC or GND pins. 
.. . . .. 
. . .. . . . . . 
. . . . . . . . . . . . .. 
. . .. 
± 200mA 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings' 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions' 
is not 


implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54ACT11208 
74ACTl1208 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
~ 
2 
V 


VIL 
Low-level 
input voltage 
\~O.8 
0.8 
V 


VI 
Input voltage 
0 
_Q>.~VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
o 
,.,,:- 
VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
_<:'I";)' 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
..~ 
24 
24 
mA 


AVAv 
Input transrtion 
rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air temperature 
-55 
125 
-40 
85 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


TEST 
CONDITIONS 
vCC 
TA = 25'C 
54ACT11208 
74ACTl1208 
UNIT 
PARAMETER 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


10H =-50I'A 


4.5V 
4.4 
4.4 
4.4 


5.5 V 
5.4 
5.4 
5.4 


VOH 
10H =-24 
mA 
4.5 V 
3.94 
3.7 
3.8 
V 
5.5 V 
4.94 
4.7 
4.8 


10H =- 50 mAt 
5.5V 
3.85 


10H =-75 
mAt 
5.5 V 
3.85 


10L = 50 f'A 
4.5V 
0.1 
0.1 
0.1 


5.5V 
0.1 
0.1 
0.1 


VOL 
10L= 
24 mA 
4.5 V 
0.36 
cI~tl·5 
0.44 
V 
5.5 V 
0.36 
,.,<::i";"<V"'6.5 
0.44 


10L = 50 mAt 
5.5V 
q«'<>.~; 1.65 


10L = 75 mAt 
5.5V 
'< 
1.65 


10Z 
Vo 
= Vee 
or GND 
5.5 V 
:0.5 
:10 
:5 
f'A 


II 
VI = Vee 
or GND 
5.5 V 
: 0.1 
: 1 
: 
1 
f'A 


Ice 
VI = Vee 
or GND, 
10 = 0 
5.5 V 
8 
160 
80 
f'A 


~Iee:i 
One input at 3.4 V, 
5.5 V 
0.9 
1 
1 
mA 
Other 
inputs 
at GND 
or Vec 


Ci 
VI = VCC 
or GND 
5V 
4 
pF 


Co 
Vo 
= VCC 
or GND 
5V 
10 
pF 
t Not more than 
one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 


:i This is the increase 
in supply 
current 
for each 
input that is at one of the specified 
TTL voltage 
levels 
rather than 0 V to VCC' 


switching characteristics 
over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


PARAMETER 
FROM 
TO 
TA = 25'C 
54ACTl1208 
74ACTl1208 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpLH 
1A and 2A 
Any Y 
5.3 
8.5 
10.9 
5.3 
12.6 
5.3 
11.7 
ns 
tpHL 
3.6 
7.7 
11 
3.6 
12.1 
3.6 
11.5 


tPLH 
1Gn and 2Gn 
AnyY 
4.7 
8.5 
11.7 
4.7 
,CJ<P 
4.7 
12.8 
ns 
tPHL 
4.4 
8.4 
11.3 
4AV~@··2 
4.4 
12.4 


tpZH 
1G2 or 2G2 
4.4 
8.1 
11.3 
<><t-A<V~ 13.2 
4.4 
12.4 
AnyY 


'<5 
ns 
tPZL 
1G10r2G1 
5 
9.6 
13.3 
16.1 
5 
14.9 


tpHZ 
1G2 or 2G2 
AnyY 
4.2 
7.4 
9.3 
4.2 
10.7 
4.2 
10.2 
ns 
tPLZ 
1G10r2G1 
5.4 
7.5 
9.2 
5.4 
10.3 
5.4 
9.9 


PARAMETER 
FROM 
TO 
74ACT11208 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 


tpLH 
1Aand 
2A 
AnyY 
7.6 
10.2 
ns 


tpHL 
1A and 2A 
AnyY 
6.6 
9.8 
ns 


tskro) 
1A and 2A 
AnyY 
1 
ns 


NOTES: 
2. 
Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 


3. 
Specifications 
are valid for all outputs 
switching 
simultaneously 
and in-phase. 


PRODUCTPREVIEWinlormation concerns products In thl form,tlv, or 
design ph••• of dlvelopment. 
Ch,rlclerl,llc 
dltl 
and other .peclflcIUon. 
1ft design gOI'•. Tex•• 
Instruments 
r••• rv•• thl right to ch.~. 
or 
dlsconllnueth,se 
products wllhoulnotici. 
TEXAS 
~ 
INSTRUMENlS 


54ACT11208,74ACT11208 
DUAL 1-L1NETO 4-L1NE CLOCK DRIVERS 
WITH 3·STATE OUTPUTS 
D3460. APRIL 1990 


operating 
characteristics, 
VCC = S V, TA = 2SoC 


PARAMETER 


TEXAS -If 
INSTRUMENTS 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center-Pin 
VCC and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


500-mA Typical 
latch-Up 
Immunity 
at 


125°C 


EPIC" 
(Enhanced-Performance 
Implanted 


CMOS) 1-l-lm Process 


Package 
Options 
Include 
"Small 
Outline" 


Packages, 
Ceramic 
Chip Carriers, 
and 
Standard 
Plastic and Ceramic 
300-mll 
DIPs 


54AC11800,74AC11800 
TRIPLE 4·INPUT AND/NAND CLOCK DRIVERS 


54ACl1800 
... 
JT PACKAGE 


74ACl1800 
.•. ow OR NT PACKAGE 


(TOP VIEW) 


10 
1 V 
24 
1C 


1Y 
2 
23 
1B 


1Z 
3 
22 
1A 
2Y 
4 
21 
2D 


GND 
5 
20 
2C 


GND 
6 
19 
Vcc 


GND 
7 
18 
Vcc 
GND 
8 
17 
2B 


2Z 
9 
16 
2A 


3Y 
10 
15 
3D 


3Z 
11 
14 
3C 


3A 
12 
13 
3B 


54AC11800 
... 
FK PACKAGE 
(TOP VIEW) 


4 
321 
282726 


1A 
5 
25 
3D 
1B 
6 
24 
3C 
1C 
7 
23 
3B 
NC 
8 
22 
NC 
10 
9 
21 
3A 
1Y 
10 
20 
3Z 
1Z 
11 
19 
3Y 
121314 
1516 
1718 


~~~~~~~ 
"" "" 
Ne-No internal connection 


The 'AC11800 contains three independent 4-input 
AND/NAND 
gates. They 
perform 
the Boolean 
functions 
in 
positive 
logic 
Y = 
ABCD 
and 
Z = ABCD. These devices are designed to have 
low 
skew 
between 
outputs 
for 
clock 
driver 
applications. 


The 54AC 11800 is characterized 
for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11800 
is characterized 
for 
operation from - 40°C to 85°C. 


INPUTS 
OUTPUTS 


A 
B 
C 
0 
y 
Z 
l 
X 
X 
X 
l 
H 


X 
l 
X 
X 
l 
H 


X 
X 
l 
X 
l 
H 


X 
X 
X 
l 
l 
H 


H 
H 
H 
H 
H 
l 


TEXAS -If 
INSTRUMENTS 


54AC11800,74AC11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 


22 
& 
23 
2 


24 


1 
3 


16 
4 
17 


20 
9 
21 


12 
10 
13 


14 
11 
15 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617-12, 
Pin numbers 
shown 
are for DW, JT, and NT packages, 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted):J: 


Supply voltage range, Vcc 
"........................................................ 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
..........••..............••.............. 
- 0.5 V to Vcc 
+ 0.5 V 
Output voltage range, Va (see Note 1) 
- 0.5 V to Vcc + 0.5 V 


Input clamp current, 11K(VI < 0 or VI > Vccl 
" 
, 
, 
, 
, 
, 
± 20mA 
Output clamp current, 10K (VA < 0 or Va> 
Vccl 
± 50mA 
Continuous output current, 'a (VA = 0 to Vccl 
, 
, 
, 
, ± 50mA 
Continuous current through VCC or GND pins 
, .. , 
± 150mA 
Storage temperature range 
- 65°C to 150°C 


~ Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


TEXAS ~ 
INSTRUMENTS 


54AC11800,74AC11800 
TRIPLE 4·INPUT AND/NAND CLOCK DRIVERS 


54AC11800 
74AC11800 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vee 
Supply 
voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


Vee 
=3V 
2.1 
2.1 


VIH 
High-level 
input voltage 
Vee=4.5V 
3.15 
3.15 
V 


VCC=5.5V 
3.85 
3.85 


Vee=3V 
0.9 
0.9 


VIL 
Low-level 
input voltage 
Vee=4.5V 
1.35 
1.35 
V 


Vee=5.5V 
1.65 
1.65 


VI 
Input voltage 
0 
Vee 
0 
Vce 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


Vee 
= 3 V 
-4 
-4 


10H 
High-level 
output 
current 
Vee 
= 4.5 V 
-24 
-24 
mA 


Vee 
= 5.5 V 
-24 
-24 


Vee 
= 3 V 
12 
12 


10L 
Low-level 
output 
current 
Vee 
= 4.5 V 
24 
24 
mA 


Vee 
= 5.5 V 
24 
24 


t:.Vt:.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
°e 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


TA = 25°C 
54AC11800 
74AC11800 
PARAMETER 
TEST 
CONDITIONS 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


3V 
2.9 
2.9 
2.9 


IOH=-50j.lA 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


IOH=-4mA 
3V 
2.58 
2.4 
2.28 
VOH 
V 


4.5 V 
3.94 
3.7 
3.8 


10H =- 
24 mA 


5.5V 
4.94 
4.7 
4.8 


10H =- 
50 mAt 
5.5V 
3.85 


'OH =-75 
mAt 
5.5V 
3.85 


3V 
0.1 
0.1 
0.1 


10L = 50 j.lA 
4.5V 
0.1 
0.1 
0.1 


5.5V 
0.1 
0.1 
0.1 


10L = 12 mA 
3V 
0.36 
0.5 
0.44 
VOL 
V 


4.5V 
0.36 
0.5 
0.44 
'OL=24mA 
5.5 V 
0.36 
0.5 
0.44 


10L= 
50 mAT 
5.5V 
1.65 


10L = 75 mAT 
5.5V 
1.65 


II 
VI = Vee 
or GND 
5.5V 
~ 0.1 
~ 1 
~ 1 
j.lA 


Ice 
VI = Vee 
or GND, 
10=0 
5.5V 
4 
80 
40 
j.lA 


ei 
VI = VCC 
or GND 
5V 
4 
pF 


TEXAS 
." 
INSIRUMENlS 


54AC11800,74AC11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 


switching characteristics 
over recommended operating free-air temperature range, 


vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 


FROM 
TO 
TA = 25"C 
54AC11800 
74AC11800 
PARAMETER 
(IN Pun 
(OUTPUn 
MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tpLH 
1.5 
S.6 
9.4 
1.5 
11.3 
1.S 
10.6 
AorS 
Y 
ns 
tpHL 
1.S 
5.1 
7.4 
1.S 
8.7 
1.S 
8.2 


switching characteristics 
over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


FROM 
TO 
TA = 2S"C 
54AC11800 
74AC11800 
PARAMETER 
UNIT 
(INPUn 
(OUTPUn 
MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpLH 
1.S 
3.8 
6.8 
1.S 
8 
1.5 
7.6 


tPHL 
AorS 
Y 
1.S 
3.8 
6.2 
1.S 
7.3 
1.S 
6.8 
ns 


operating characteristics, 
VCC= 5 V, TA = 25°C 


PARAMETER 
TEST 
CONDITIONS 


CL = SO pF, 
f = 1 MHz 


TEXAS 
• 
INSlRUMENlS 


Inputs Are TTL-Voltage 
Compatible 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


500-mA Typical 
Latch-up 
Immunity 
at 125°C 


EPIC'· 
(Enhanced-Performance 
Implanted 


CMOS) 1-llm Process 


Package Options 
Include 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and 
Standard 
Plastic and Ceramic 
300-mil 
DIPs 


description 


The 
'ACTl1800 
contains 
three 
independent 
4-input 
AND/NAND 
gates. 
They 
perform 
the 
Boolean functions in positive logic Y = ABCD and 
Z = ABCD. These devices are designed to have 
low 
skew 
between 
outputs 
for 
clock 
driver 
applications. 


The 54ACTl1800 
is characterized 
for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11800 is characterized 
for 
operation from - 40°C to 85°C. 


INPUTS 
OUTPUTS 


A 
B 
C 
0 
Y 
Z 


L 
X 
X 
X 
L 
H 


X 
L 
X 
X 
L 
H 


X 
X 
L 
X 
L 
H 


X 
X 
X 
L 
L 
H 


H 
H 
H 
H 
H 
L 


54ACT11800,74ACT11800 
TRIPLE 4·INPUT AND/NAND CLOCK DRIVERS 


54ACTl1800 
.•. 
JT PACKAGE 


74ACTl1800 
••• ow OR NT PACKAGE 


(TOP VIEW) 


10 
1 U 24 
1C 


1Y 
2 
23 
1B 
1Z 
3 
22 
1A 
2Y 
4 
21 
20 


GNO 
5 
20 
2C 


GNO 
6 
19 
Vcc 
GNO 
7 
18 
Vcc 
GNO 
8 
17 
2B 
2Z 
9 
16 
2A 


3Y 
10 
15 
3D 
3Z 
11 
14 
3C 


3A 
12 
13 
3B 


54ACT11800 
... 
FK PACKAGE 


(TOP VIEW) 


1A 
3D 
1B 
3C 
1C 
3B 
NC 
NC 
10 
3A 
1Y 
3Z 
1Z 
3Y 


>-OOUOON 
"'zzzzz'" 
<.?<.? 
<.?<.? 
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.nd ottler 
speclflc,lions 
Ir. design gOIIs. 
Teullnsfrvmtntl 
'tI.,.,..lh, right to 
ching. 
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54ACT11800,74ACT11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 


1 
& 
24 
2 


23 


22 
3 


21 
4 
20 


17 
9 
16 


15 
10 
14 


13 
11 


12 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 


IEC Publication 
617-12. 


Pin numbers 
shown 
are for DW. JT. and NT packages. 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted):l: 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
............•............................. 
- 0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) 
- 0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vccl 
± 20mA 
Output clamp current, 'OK (Vo < 0 or Vo > Vccl 
± 50mA 
Continuous output current, '0 (Vo = 0 to Vccl 
.............................•................ 
± 50mA 
Continuous current through VCC or GND pins 
± 150mA 
Storage temperature range 
- 65°C to 150°C 
* Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 


implied. 
Exposure 
to absolute-maximum· 
rated conditions 
for extended 
periods 
may affect device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54ACT11800 
74ACT11800 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low·level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
-24 
-24 
mA 


IOL 
Low-level 
output 
current 
24 
24 
mA 


tJ.t/tJ.v 
Input transition rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·c 


TEXAS "t.J 
INSTRUMENlS 


54ACT11800,74ACT11800 
TRIPLE 4·INPUT AND/NAND CLOCK DRIVERS 


electrical 
characteristics 
over recommended operating 
free-air temperature 
range (unless 
otherwise noted) 


TA = 25'C 
54ACTl1800 
74ACTll1800 
PARAMETER 
TEST 
CONDITIONS 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5V 
4.4 
4.4 
4.4 


10H =- 
50 !!A 
5.5 V 
5.4 
5.4 
5.4 


10H =- 
24 mA 
4.5V 
3.94 
3.7 
3.8 


VOH 
5.5 V 
4.94 
4.7 
4.8 
V 


IOH=-50mAt 
5.5V 
3.85 


10H =-75 
mAT 
5.5 V 
3.85 


4.5V 
0.1 
0.1 
0.1 
10L = 50 !!A 
5.5V 
0.1 
0.1 
0.1 


VOL 
4.5V 
0.36 
0.5 
0.44 
10L = 24 mA 
5.5V 
0.36 
0.5 
0.44 
V 


10L = 50 mAt 
5.5 V 
1.65 


10L = 75 mAt 
5.5 V 
1.65 


II 
VI = Vee 
or GND 
5.5 V 
=0.1 
= 0.1 
% 0.1 
!!A 


Ice 
VI = Vee 
or GND, 
10=0 
5.5 V 
4 
80 
40 
!!A 


6lec* 
One input at 3.4 V, 


0.9 
1 
1 
Other 
inputs 
at GND or VCC 
5.5 V 
mA 


Ci 
VI = VCC 
or GND 
5V 
4 
pF 


t Not more than one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 


* This is the increase 
in supply 
current 
for each 
input that is at one of the specified 
TTL voltage 
levels 
rather than 0 V or VCC. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 


FROM 
TO 
TA = 25'C 
54ACT11800 
74ACTl1800 
PARAMETER 
(INPUl) 
(OUTPUl) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tPLH 
3.8 
AorB 
Y 
ns 


tpHL 
3.8 


operating Characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER 
TEST 
CONDITIONS 


CL = 50 pF, 
f = 1 MHz 


TEXAS .JiJ 
INSlRUMENlS 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
VCC and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


EPiC'· 
(Enhanclld-Perlormance 
Implanted 
CMOS) 1-J.1mProcess 


Package Options 
Include 
"Small 
Outline" 


Packages, 
Ceramic 
Chip Carriers, 
and 
Standard 
Plastic and Ceramic 
300-mll 
DIPs 


description 


The 'ACl1802 
contains three independent 4-input 
AND/NAND 
gates. 
They 
perform 
the 
Boolean 
functions in positive logic Y = A + B + C + D and 
Z = A + B + C + D. These devices are designed 
to have low skew between outputs for clock driver 
applications. 


The 54ACl1802 
is characterized 
for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACl1802 
is characterized 
for 
operation from - 40°C to 85°C. 


INPUTS 
OUTPUTS 


A 
B 
C 
0 
Y 
Z 


H 
X 
X 
X 
H 
L 


X 
H 
X 
X 
H 
L 


X 
X 
H 
X 
H 
L 


X 
X 
X 
H 
H 
L 


L 
L 
L 
L 
L 
H 
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54AC11802,74AC11802 
TRIPLE 4·INPUT OR/NOR CLOCK DRIVERS 


TEXAS ,If 
INSTRUMENTS 


54AC11802 
••• 
JT PACKAGE 


74AC11802 
•.. 
OW OR NT PACKAGE 


(TOP VIEW) 


10 
1Y 
12 


2Y 
GNO 
GNO 
GNO 
GNO 
22 


3Y 
32 


3A 


1 V 24 


2 
23 
3 
22 


4 
21 
5 
20 
6 
19 
7 
18 
8 
17 
9 
16 
10 
15 


11 
14 
12 
13 


54AC11802 
••• 
FK PACKAGE 


(TOP VIEW) 


1C 
18 


1A 
20 


2C 


VCC 
VCC 
28 


2A 
30 


3C 
38 


1A 
3D 


18 
3C 
1C 
38 


NC 
NC 
10 
3A 


1Y 
32 
12 
3Y 


54AC11802, 74AC11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 


logic symbolt 


22 
~ 1 
1A 
2 
23 
1Y 
1B 
24 
1C 
1Z 
10 


2A 
16 


17 
2Y 
2B 


2C 
20 


21 
2Z 
20 


3A 
12 


13 
3Y 
3B 


3C 
14 


15 
3Z 
3D 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
lEG Publication 
617-12. 


Pin numbers 
shown 
are for DW. JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage range, VI (see Note 1) 
- 0.5 V to Vcc 
+ 0.5 V 
Output voltage range, Vo (see Note 1) 
- 0.5 Vto Vcc 
+ 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vccl 
% 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
% 50mA 
Continuous output current, 10 (Vo = 0 to Vccl 
% 50mA 
Continuous current through VCC or GND pins 
% 150mA 
Storage temperature range 
- 65°C to 150°C 
* Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
·recommended 
operating 
condnions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
condnions 
for extended 
periods 
may affect device 
reliability. 


NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


TEXAS ~ 
INSlRUMENlS 


54AC11802,74AC11802 
TRIPLE 4·INPUT OR/NOR CLOCK DRIVERS 


SN54ACl1802 
SN74ACl1802 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
3 
5 
5.5 
3 
5 
5.5 
V 


VCC= 3V 
2.1 
2.1 


VIH 
High-level input voltage 
VCC =4.5 V 
3.15 
3.15 
V 


VCC = 5.5V 
3.85 
3.85 


VCC=3V 
0.9 
0.9 


VIL 
Low-level input voltage 
VCC =4.5 V 
1.35 
1.35 
V 


VCC = 5.5 V 
1.65 
1.65 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
0 
VCC 
V 


VCC = 3 V 
-4 
-4 


10H 
High-level output current 
VCC = 4.5V 
-24 
-24 
mA 


VCC = 5.5 V 
-24 
-24 


VCC = 3 V 
12 
12 


10L 
Low~level output 
current 
VCC = 4.5 V 
24 
24 
mA 


VCC=5.5V 
24 
24 
W/!.v 
Input transrtion rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
'c 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


"'C:rJo 
Cc 
£l 


"'C:rJ 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


~m 
=E 


TA = 25'C 
54ACl1802 
74ACl1802 
PARAMETER 
TEST CONDITIONS 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


3V 
2.9 
2.9 
2.9 


10H =- 50 !<A 
4.5V 
4.4 
4.4 
4.4 


5.5V 
5.4 
5.4 
5.4 


IOH=-4mA 
3V 
2.58 
2.4 
2.28 


VOH 
4.5 V 
V 
3.94 
3.7 
3.8 
10H =- 24 mA 
5.5V 
4.94 
4.7 
4.8 


IOH=-50mAt 
5.5V 
3.85 


10H =-75 
mAt 
5.5 V 
3.85 


3V 
0.1 
0.1 
0.1 


10L = 50 !<A 
4.5 V 
0.1 
0.1 
0.1 


5.5 V 
0.1 
0.1 
0.1 


101.= 12mA 
3V 
0.36 
0.5 
0.44 


VOL 
4.5 V 
V 
0.36 
0.5 
0.44 
101.= 24 mA 
5.5 V 
0.36 
0.5 
0.44 


101.= 50 mAt 
5.5 V 
1.65 


101.= 75 mAt 
5.5 V 
1.65 


II 
VI = VCC or GND 
5.5V 
~0.1 
~ 1 
~ 1 
!<A 


ICC 
VI = VCC or GND, 
10 = 0 
5.5V 
4 
80 
40 
!<A 


Ci 
VI = VCC or GND 
5V 
4 
pF 


TEXAS ." 
INSlRUMENlS 


54AC11802,74AC11802 
TRIPLE 4·INPUT OR/NOR CLOCK DRIVERS 


switching 
characterls~ics 
over recommended 
operating 
free-air temperature 
range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise 
noted) (see Note 2) 


FROM 
TO 
TA=25'C 
54AC11B02 
74AC11B02 
PARAMETER 
(INPUl) 
(OUTPUl) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tpLH 
5.6 
AorS 
Y 
ns 
tpHL 
5.1 


SWitching characteristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc = 5 V ± 0.5 V (unll~ss otherwise 
noted) (see Note 2) 


FROM 
TO 
TA = 25'C 
54AC11B02 
74AC11B02 
PARAMETER 
UNIT 
(INPUl) 
(OUTPUl) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpLH 
3.8 


tpHL 
AorS 
Y 
3.8 
ns 


operating 
characteristics, 
VCC = 5 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance per gate 


TEST 
CONDITIONS 


CL = 50 pF, 
, = 1 MHz 


TEXAS -II 
INSTRUMENTS 


Inputs 
Are TTL-Voltage 
Compatible 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
VCC and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


500-mA Typical 
Latch-Up 
Immunity 
at 


125°C 


EPIC'" (Enhanced-Performance 
Implanted 


CMOS) 1-l-lm Pr,ocess 


Package Options 
Include 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and 
Standard 
Plastic 
and Ceramic 
300-mil DIPs 


description 


The 
'ACT11802 
contains 
three 
independent 
4-input 
AND/NAND 
gates. 
They 
perform 
the 
Boolean 
functions 
in 
positive 
logic 
Y = 
A + B + C + D 
and 
Z = 
A + B + C + D. 


These devices are designed to have low skew 
between outputs for clock driver applications. 


The 54ACT11802 
is characterized 
for operation 
over the full military temperature 
range of -55°C 
to 125°C. The 74ACT11802 
is characterized 
for 
operation from --40°C to 85°C. 


INPUTS 
OUTPUTS 


A 
B 
C 
0 
Y 
Z 


H 
X 
X 
X 
H 
L 


X 
H 
X 
X 
H 
L 


X 
X 
H 
X 
H 
L 


X 
X 
X 
H 
H 
L 


L 
L 
L 
L 
L 
H 


54ACT11802,74ACT11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 


54ACTl1802 
••. 
JT PACKAGE 


74ACTl1802 
••. ow OR NT PACKAGE 


(TOP VIEW) 


10 
1 U 24 1C 


1Y 
2 
23 
1B 
lZ 
3 
22 
1A 


2Y 
4 
21 
20 


GNO 
5 
20 
2C 


GNO 
6 
19 
Vcc 
GNO 
7 
18 
Vcc 
GNO 
8 
17 
2B 


2Z 
9 
16 
2A 


3Y 
10 
15 
3D 
3Z 
11 
14 
3C 


3A 
12 
13 
3B 


54ACTl1802 
... 
FK PACKAGE 


(TOP VIEW) 
o 
00 
0 
~N~Z~~~ 


lA 
3D 


1B 
3C 


1C 
~ 


NC 
NC 
10 
3A 
1Y 
3Z 


1Z 
3Y 


>-QQOQQN 
NZZZZZN 
(.9(.9 
(.9(.9 


NC - No internal 
connection 


TEXAS 
~ 
INSTRUMENTS 


54ACT11802,74ACT11802 
TRIPLE 4·INPUT OR/NOR CLOCK DRIVERS 


logic symbolt 


1A 
22 


~1 


1B 
23 


1C 
24 


10 


16 
2A 
17 
2B 


2C 
20 


20 
21 


12 
3A 


3B 
13 


3C 
14 


2 
A 
1Y 
B 
Y 
C 
0 
3 
1Z 
Z 


4 
2Y 


9 
2Z 


10 
3Y 


11 
3Z 


t This symbol 
is in accordanco 
with ANSI/IEEE 
Std 91-1984 
and 


IEC Pulbication 
617-12. 


Pin numbers 
shown 
are for DW. JT. and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
- 
0.5 V to 7 V 
Input voltage rangEl,VI (see Note 1) 
- 
0.5 Vto Vcc 
+ 0.5 V 
Output voltage range, Vo (see Note 1) 
.............•......................... 
- 
0.5 Vto VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vccl 
......................• 
_ 
_ 
± 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
_...............................•........... 
± 50mA 
Continuous output current, 10 (Vo = 0 tb Vccl 
...................................•. 
_ 
± 50mA 
Continuous current through VCC or GND pins 
± 150mA 
Storage temperature range 
_ 
- 65°C to 150°C 
* Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings' 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional operation of the dovice at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. 
Exposure 
to absolute-maximum-rated 
cond~ions 
for extended 
periods 
may affect device 
reliability. 
NOTE 
1: The input and output 
voltage 
ratings 
may be exceeded 
if the input and output 
current 
ratings 
are observed. 


54ACT11802 
74ACT11802 


MIN 
MAX 
MtN 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


IOH 
High-level 
output 
current 
-24 
-24 
mA 


IOL 
Low-level 
output current 
24 
24 
mA 


tWAv 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nsN 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
·c 


TEXAS ~ 


INSIRUMENlS 


54ACT11802,74ACT11802 
TRIPLE 4·INPUT OR/NOR CLOCK DRIVERS 


electrical characteristics 
over recomended operating free-air temperature 
range (unless otherwise 
noted) 


TA = 25'C 
54ACT11802 
74ACT11802 
PARAMETER 
TEST 
CONDITIONS 
Vcc 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


4.5 V 
4.4 
4.4 
4.4 
IOH =- 
50 flA 
5.5V 
5.4 
5.4 
5.4 


4.5V 
3.94 
3.7 
3.8 
V 
VOH 
IOH =- 
24mA 
5.5V 
4.94 
4.7 
4.8 


IOH =-50mA 
t 
5.5V 
3.85 


IOH =-75mA 
t 
5.5V 
3.85 


4.5V 
0.1 
0.1 
0.1 
IOL = 50 ilA 
5.5V 
0.1 
0.1 
0.1 


4.5V 
0.36 
0.5 
0.44 


VOL 
IOL= 
24 mA 
V 
5.5V 
0.36 
0.5 
0.44 


IOL=50mA 
t 
5.5V 
1.65 


IOL=75mA 
t 
5.5V 
1.65 


II 
VI = VCC 
or GND 
5.5V 
±0.1 
± 0.1 
± 0.1 
mA 


ICC 
VI = VCC 
or GND, 
10=0 
5.5V 
4 
80 
40 
mA 


61CCl 
One input at 3.4 V, 
5.5 V 
0.9 
1 
1 
mA 
Other 
inputs 
at GND or VCC 


Ci 
VI = VCC 
or GND 
5V 
4 
pF 
t Not more than one output 
should 
be tested 
at a time and the duration 
of the test should 
not exceed 
10 ms. 
l This is the increase 
in supply 
current 
for each input that is at one of the specified 
TIL 
voltage 
levels 
rather that 0 V to VCC. 


switching 
charactElristics 
over recommended 
operating 
free-air temperature 
range, 
Vcc = 5 V ± 0.5 V (unless otherwise 
noted) (see Note 2) 


FROM 
TO 
TA=25'C 
54AC11802 
74AC11802 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


tpLH 
3.8 
AorS 
Y 
ns 
tPHL 
3.8 


operating 
characteristics, 
Vcc = 5 V, TA = 25°C 


PARAMETER 


Cpd 
Power 
dissipation 
capacitance 
per gate 


TEST 
CONDITIONS 


CL = 50 pF, 
f = 1 MHz 


TEXAS ~ 
INSIRUMENlS 


SN74AS303 
OCTAL DIVIDE·BY·2 CIRCUIT/CLOCK DRIVER 


Maximum 
Output 
Skew of 1 os 


Maximum 
Pulse Skew of 1 os 


SN74AS303 
... ot OR N PACKAGE 
(TOPVIEWj 


Center-Pin 
VCC and GND Configurations 
Minimize 
High-Speed 
SWitching 
Noise 


Package Options 
Include 
Plastic"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mll 
DIPs 


03 
1 U 16 02 
04 
2 
15 
01 
GND 
3 
14 
ClR 


GND 
4 
13 
VCC 


GND 
5 
12 
VCC 
05 
6 
11 ClK 


06 
7 
10 
PRE 
07 
8 
9 08 


The 
SN74AS303 
contains 
eight 
flip-flops 
designed to have 101V skew between outputs. The 
eight outputs (six in-phase with ClK and two out-of-phase) toggle on successive ClK pulses. PRE and ClR 
inputs are provided to set the Q and Q outputs high or low independent of the ClK pin. 


t Contact 
factory 
for information 
on 
availabili1y 
of S.D. package. 


The 'AS303 
has output and pulse skew parameters tsk(o) and tsk(p) to ensure performance as a clock driver 
when a divide-by-two function is required. 


The SN74AS303 
is characterized for operation from O·C to 70·C. 


INPUTS 
OUTPUTS 


ClR 
PRE 
ClK 
01-06 
07-08 


L 
H 
X 
l 
H 


H 
l 
X 
H 
l 


l 
L 
X 
L* 
l* 


H 
H 
! 
00 
00 
H 
H 
L 
On 
an- 


t> 
10 
"'- 
16 
S 
1 


11 
2 
T 
6 


14 
7 


"'- 
R 
8 


9 
* This configuration 
will not persist 
when 
PRE or 
CLR returns 
to ~s inactive 
(high) 
level. 


§ThiS 
symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 
617-12. 


PRODUCT1ON DATA 60aImtnb 
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culTtnt 
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of d 
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SN74AS303 
OCTAL DIVIDE·BY·2 CIRCUIT/CLOCK DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, Vcc 
7 V 
Input voltage, VI 
7 V 
Operating free-air temperature 
range 
O°C to 70°C 


Storage temperature 
range 
- 65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage \tothe device. This are stress ratings only, and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied, 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


IOH 
High-level 
output 
current 
-24 
mA 


IOL 
Low-level 
outpul current 
48 
mA 


TA 
Operating 
free-air 
temperature 
0 
70 
'c 


TEXAS lJ1 
INSIRUMENlS 


SN74AS303 
OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK 
DRIVER 


electrical 
characterh;tlcs 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TVPt 
MAX 
UNIT 


VIK 
VCC =4.5V, 
11=-18mA 
-1.2 
V 


VOH 
VCC = 4.5 V to 5.5 V, 
IOH=-2mA 
VCC 2 
V 
VCC =4.5V, 
IOH=-24mA 
2 
2.8 


Val 
VCC =4.5V, 
IOl-48 
mA 
0.3 
0.5 
V 


II 
VCC =5.5V, 
VI =7V 
0.1 
mA 


IIH 
VCC =5.5V, 
VI=2.7V 
20 
IJA 


III 
VCC =5.5V, 
VI = 0.4 V 
-0.5 
mA 
10; 
VCC =5.5V, 
VO=2.25V 
-50 
-150 
mA 


ICC 
VCC = 5.5 V, 
See Note 1 
40 
70 
mA 
t All typical values are at VCC = 5 V, TA = 25·C. 
; The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 105. 
NOTE1: 
ICC is measured with ClK and PRE grounded, then w~h ClK and ClR grounded. 


PARAMETER 
MIN 
MAX 
UNIT 


fciock 
Clock frequency 
0 
80 
MHz 


ClR or PRE low 
5 


tw 
Pulse duration 
ClK high 
4 
ns 


ClKlow 
6 


tsu 
Setup time before ClK t 
CLR or PRE inactive 
6 
ns 


FROM 
TO 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 
(INPUl) 
(OUTPUl) 


fmax9 
80 
MHz 


tplH 
a,o 
2 
9 
ns 


tPHl 
GlK 
Rl = 500 Q, 
Cl = 50 pF 
2 
9 
ns 


tplH 
3 
12 
ns 


tPHl 
PRE or ClR 
a,o 
Rl = 500 Q, 
Cl = 50 pF 
3 
12 
ns 
a 
1 


tsk(o) 
elK 
a 
Rl = 500 Q, 
Cl = 10 pF to 30 pF 
1 
ns 
a,a 
2 


tsk(p) 
ClK 
a,a 
Rl=5OOQ, 
Cl = 10 pFto 30 pF 
1 
ns 


tr 
4.5 
ns 


tf 
3.5 
ns 


§ fmax minimum values are at Cl = 0 to 30 pF. 
NOTE 2: load circu~ and vo~age waveforms are shown in Section 1. 


TEXAS ~ 
INSlRUMENlS 


SN74AS304 
OCTAL DIVIDE·BY·2 CIRCUIT/CLOCK 
DRIVER 


Maximum Output Skew of 1 ns 


• 
Maximum Pulse Skew of 1 ns 


Center-Pin VCC and GND Configurations 
Minimize High-Speed Switching 
Noise 


Package Options Include Plastic"Small 
Outline" 
Packa~les, and Standard Plastic 
300-mil DIPs 


03 
04 
GND 
GND 
GND 
05 
06 
07 


o OR N PACKAGE 


(TOP VIEW) 


1 U 16 


2 
15 


3 
14 
4 
13 
5 
12 


6 
11 
7 
10 
8 
9 


02 
01 
ClR 


VCC 


VCC 
ClK 
PRE 
08 
description 


The 
SN74AS304 
contains 
eight 
flip-flops 
designed to have low skew between outputs. The 
eight 
outputs 
(in-phase 
with 
ClK) 
toggle 
on 
successive ClK pulses. PRE and ClR 
pins are 
provided 
to 
set 
the 
Q 
outputs 
high 
or 
low 
independent of thElClK input. 


The SN74AS304 has output and pulse skew parameters tsk(a) and tsk(p) to ensure performances 
as a clock 
driver when a divide-by-two function is required. 


INPUTS 
OUTPUTS 


ClR 
PRE 
elK 
01-Q8 


l 
H 
X 
L 


H 
L 
X 
H 


L 
L 
X 
Lt 


H 
H 
t 
00 


H 
H 
L 
On 


I> 
10 
•.. 
16 
S 
1 


11 
2 
T 
6 


14 
•..R 
7 


8 


9 
t This configuration 
will not persist 
when 
PRE 
or CLR returns 
to its inactive 
(high) 
level. 


;This 
symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


~ PRODUCTION 
DATA 
document. 
contlln 
Inform,tlon 
current 
II 
of 
publlcetlon dlle. Product. conform to .peclflcatlon. 
per "It term. of Tex•• 
In.truments 
Illod.rd 
.arrtnty. Production 
processIng 
doe. 
not nec •••• 
r1fy 
Include lestlng 01111plrlmeter •. 
TEXAS ..., 


INSTRUMENtS 


j'RE 
10 
S 


I:LK 
11 
Cl 


j;LR 
14 
R 


10 


SN74AS304 
OCTAL DIVIDE·BY·2 
CIRCUIT/CLOCK 
DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, VCC 
, 
7 V 
Input voltage, VI 
,.......................................... 
7 V 
Operating free-air temperature range 
oDe to 70°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under 
"absolute 
maximum 
ratings' 
may cause 
permanent 
damage 
to the device. 
This are stress 
ratings 
only, and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


IOH 
High-ievel 
output 
current 
-24 
mA 


tOL 
Low-level 
oulpul 
current 
48 
mA 


TA 
Operating 
free-air 
temperature 
0 
70 
·C 


TEXAS ." 
INSIRUMENTS 


SN74AS304 
OCTAL DIVIDE·BY·2 CIRCUIT/CLOCK 
DRIVER 


electrical characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC 
= 4.5 V, 
11=-18mA 
-1.2 
V 


VOH 


VCC 
= 4.5 V, 
IOH=-2mA 
VCC 
2 
V 
VCC 
=4.5V, 
10H =- 
24 mA 
2 
2.8 


VOL 
VCC 
= 4.5 V, 
10L= 
48 mA 
0.3 
0.5 
V 


II 
VCC 
=5.5 
V, 
VI =7V 
0.1 
mA 


IIH 
VCC 
= 5.5 V, 
VI=2.7V 
20 
p.A 


IlL 
VCC 
=5.5V, 
VI = 0.4 V 
-0.5 
mA 
10; 
VCC 
=5.5V, 
Va 
= 2.25 V 
-50 
-150 
mA 


ICC 
VCC 
= 5.5 V, 
See Note 
1 
45 
75 
mA 


t All typical 
values 
are at VCC 
= 5 V, T A = 25·C. 
; The output 
conditions 
have 
Ileen 
chosen 
to produce 
a current 
that closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 


NOTE 
1: 
ICC is measured 
with CLK and PRE grounded, 
then with CLK and CLR grounded. 


PARAMETER 
MIN 
NOM 
MAX 
UNIT 


fclock 
Clock 
frequency 
a 
80 
MHz 


CLK high 
4 


tw 
Pulse 
duration 
CLKlow 
6 
ns 


CLR or PRE low 
5 


tsu 
Setup time before 
CLK t 
CLR or PRE inactive 
6 
ns 


FROM 
TO 
TYpt 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


ONPUT) 
(OUTPUT) 


fmax§ 
80 
MHz 


tpLH 
2 
6 
9 


tpHL 
CLK 
0 
RL = 500 Q, 
CL = 50 pF 
2 
6 
9 
ns 


tpLH 
3 
7 
12 


tpHL 
PREorCLR 
0 
RL = 500 Q, 
CL = 50 pF 
3 
7 
12 
ns 


tsklo) 
CLK 
0 
RL = 500 Q, 
CL = 10 pF to 30 pF 
1 
ns 


01,08 
1 


tsk(p) 
CLK 
02to 
07 
RL = 500 Q, 
CL = 10 pF to 30 pF 
1.5 
ns 


tr 
4.5 
ns 


tf 
3.5 
ns 


t All typical 
values 
are at VCC 
= 5 V, TA = 25·C. 
§ fmax 
minimum 
values 
are at CL = a to 30 pF. 


NOTE 
2: 
Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 


TEXAS 
." 
INSTRUMENlS 


Center Pin VCC and GND Configurations 
Minimize 
High-Speed 
Switching 
Noise 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages 
and Standard 
Plastic 
300-mil DIPs 


description 


The 
SN74AS305 
contains 
eight 
flip-flops 
designed 
to have low skew 
between 
outputs. 


The eight outputs (four in-phase with ClK and four 
out-of-phase) 
toggle on successive ClK pulses. 


PRE and ClR inputs are provided to set the Q and 
5 outputs high or low independent of the ClK pin. 


The 
SN74AS305 
has output 
and 
pulse 
skew 
parameters 
tsk(o) 
and 
tsk(p) 
to 
guarantee 
performances 
as 
a 
clock 
driver 
when 
a 
divide-by-two function is required. 


The SN74AS305 
is characterized 
for operation 
from O°C to 70°C. 


INPUTS 
OUTPUTS 


CLR 
PRE 
CLK 
01-04 
05-08 


L 
H 
X 
L 
H 


H 
L 
X 
H 
L 


L 
L 
X 
Ht 
Ht 


H 
H 
L 
00 
00 


H 
H 
t 
00 
00 


t This 
configuration 
will 
not 
persist 
when 
PRE 
or 
CLR 


returns 
to its inactive 
(high) 
level. 
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OCTAL DIVIDE-BY ..2 CIRCUIT/CLOCK DRIVER 


Q1 


Q2 


Q3 


PRE 
Q4 
ClK 


ClR 
05 


06 


07 


08 


absolute 
maximum 
,oatings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage, VCC 
7 V 
Input voltage, VI 
7 V 
Operating free-air temperature range: 
SN54AS305 
- 55°e to 1500e 
SN74AS305 
ooe to 700e 
Storage temperat 
re range 
- 65°e to 150 


0e 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
This are stress 
ratings 
only, and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
cond~ions" 
is not 


implied. 
Exposure 
to absolute·maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliabMy. 


MIN 
NOM 
MAX 
UNIT 


vCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


IOH 
High-level 
output 
current 
-24 
mA 


IOL 
Low-level 
output 
current 
48 
mA 


TA 
Operating 
free-air temperature 
0 
70 
'C 


TEXAS ." 
INSlRUMENTS 


SN74AS305 
OCTAL DIVIDE·BY·2 CIRCUIT/CLOCK 
DRIVER 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC =4.5V, 
11=-18mA 
-1.2 
V 


VOH 
VCC =4.5V 
VCC-2 
V 
VCC = 4.5 V, 
IOH =-24 
mA 
2 
2.8 


VOL 
VCC = 4.5 V, 
IOl =48 mA 
0.3 
0.5 
V 


II 
VCC = 5.5 V, 
VI = 7.0 V 
0.1 
mA 


IIH 
VCC = 5.5 V, 
VI=2.7V 
20 
flA 


III 
VCC = 5.5 V, 
VI = 0.4 V 
-0.5 
mA 


10 
VCC = 5.5 V, 
VI = 2.25 V 
-50 
-200 
mA 


ICC 
Vcc 
= 5.5 V, 
See Note 1 
34 
55 
mA 
t All typical values are at VCC = 5 V, TA = 25·C. 
NOTE 1: ICC is measured with ClK and PRE grounded, then with ClK and ClR grounded. 


PARAMETER 
MIN 
NOM 
MAX 
UNIT 


fclock 
Clock frequency 
0 
100 
MHz 


ClK high 
4 


tw 
Pulse duration 
ClKlow 
5 
ns 
ClR or PRE low 
5 
tsu 
Setup time 
ClR or PRE inactive 
6 
ns 


FROM 
TO 
TEST 
PARAMETER 
(INPUT) 
(OUTPUT) 
CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


fmax; 
100 
MHz 


tPlH 
a,a 
Rl = 500 n, 
2 
6 
8 


tPHl 
ClK 
Cl = 50 pF, 
2 
6 
8 
ns 


tplH 
PRE or ClR 
a,a 
VCC = 4.5 Vto 5.5 V 
3 
7 
10 


tpHl 
3 
7 
10 
ns 


tsk(ol 
ClK 
a,a 
Rl = 500 n, 
1 
ns 
tsklo) 
Cl = 50 pF, 
1 


tror!f 
VCC = 4.75 V to 5.25 V 
3 
ns 
* fmax minimum values are at Cl = 0 to 30 pF. 
NOTE 2: load circu~ and voltage waveforms are shown in Section 1. 
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Mechanical Data 
- 
----~- 


• 


10KH Compatibh! 


Open-Collector 
Outputs 
Drive Bus lines 
or 
Buffer Memory Address 
Registers 


ECl 
and TIl 
Control 
Inputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center-Pin 
VCC, VEE, and GND 
Configurations 
Minimize 
High-Speed 
Switching 
Noise 


Package Options 
Include 
"Small 
Outline" 
Packages 
and Standard 
Plastic 
300-mil 
DIPs 


description 


This octal ECl-to-TIl 
translator 
is designed to 
provide 
efficient 
translation 
between 
a 
1DKH 
signal environment and a TIl 
signal environment. 


This device is designed specifically to improve the 
performance and density of ECl-to-TIl 
CPU/bus 
oriented 
functions 
such 
as 
memory 
address 
drivers, 
clock 
drivers, 
and 
bus- 
oriented 
receivers 
and 
transmitters 
while 
eliminating 
the 
need 
for 
three-state 
overlap 
protection. 


Two output enables, OE1 and OE2, are provided. 
These enable 
inputs are ANDed together 
with 
OE1 
being 
ECl-compatible 
and 
OE2 
being 
TTl-compatible. 
This offers the choice of controll- 


ing the outputs of the device from either a TTl 
or 
ECl signal environment. 


The SN1DKHT5538 is characterized for operation 
from DOCto 75°C. 


SN10KHT5538 
OCTAL ECL·TO·TIL 
TRANSLATOR 
WITH OPEN·COLLECTOR 
OUTPUTS 
D3491. MARCH 1990 
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(TOP VIEW) 
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PRODUCTION 
DATA documents 
contain 
Information 
current 
as of publication 
date. Product. conform to .peclflcatlons 
per 
the term. 
of Texas Instruments 
stand.ud 
warranty. 
Production 
processing 
does 
not 
necellS8rlly 
include 
testing 
of 
all 
parameters. 


tThis 
symbol 
is in accordance 
with ANSI/IEEE 
SId 91-1984 
and 
IEC Publication 
617-12. 
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INPUT 
(TTL) 
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20 
OE2 (TIL) 


16 
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absolute maximum ratings over operating free·air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
, 
, 
- 0.5 V to 7 V 
Supply voltage range, VEE 
, 
,'.', 
.. ' 
, .. , 
, 
, 
, 
, 
,' •.... 
- 8 V to 0 V 
Input voltage range (TIl) 
(see Note 1) 
.. , 
, .. "." 
,., 
, 
" .. , 
, 
, -1.2 
V to 7 V 
Input voltage range (ECl) 
.. , 
, 
, .. , 
, 
, .. " 
, 
, 
,... 
VEE to 0 V 
Input current range (TIl) 
, .•. , .. , ........•.. 
, 
,....... 
- 30 mA to 5 mA 
Current into any output in the low state 
, .. , 
" .. , .. , 
, 
, 
, 
,....... 
96 mA 
Voltage applied to any output in the high state 
', .. , 
, 
, 
, .. , 
,. 
- 0.5 V to Vcc 
Operating temperature range 
, 
, .. , .. " .. ', .. " .. , 
, 
, 
O°C to 75°C 
Storage temperature range 
.,' 
,'." 
,." 
.. " .. , .. ",., 
, .. "."".". 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed Linder "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions' 
is not 


implied. 
Exposure 
to absolute-maximum· 
rated conditions 
for extended 
periods 
may 
affect 
device 
reliability. 


NOTE 
1: The TTL input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 
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MIN 
NOM 
MAX 
UNIT 


VCC 
TTl 
supply 
voltage 
4,5 
5 
5.5 
V 


VEE 
ECl 
supply 
voltage 
-4.94 
-5,2 
- 5.46 
V 


VIH 
TTl 
high-level 
input voltage 
2 
V 


Vil 
TTl 
low-level 
input voltage 
0,8 
V 


O'C 
-1170 
-840 
mV 


VIH 
ECl 
high-level 
input voltage 
(see Note 2) 
25'C 
-1130 
-810 
mV 


75'C 
-1070 
-735 
mV 


O'C 
-1950 
-1480 
mV 


Vil 
ECl 
low-level 
input voltage 
(see Note 2) 
25'C 
-1950 
-1480 
mV 


75'C 
-1950 
-1450 
mV 


VOH 
TTl 
high-level 
output 
voltage 
5,5 
V 


IOl 
TTl 
low-level 
output 
current 
48 
mA 


11K 
TTl 
input clamp 
current 
-18 
mA 


TA 
Operating 
free-air 
temperature 
0 
75 
'c 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
OE2 only 
VCC 
=4.5 
V, 
VEE = - 4.94 V, 
11=-18mA 
-1.2 
V 


II 
OE2 only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =7V 
0.1 
mA 


IIH 
OE2 only 
VCC 
= 5,5 V, 
VEE =- 
5.46 V, 
VI = 2.7 V 
20 
i1A 


III 
OE2 only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI = 0.5 V 
-0,5 
mA 


VCC 
= 5.5 V, 
VE'E = - 5.46 V, 
VI =- 
840V 
O'C 
350 


IIH 
A inputs 
and OE1 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI=-810V 
25'C 
350 
i1A 


VCC 
= 5,5 V, 
VEE = - 5.46 V, 
VI =-735 
V 
75'C 
350 


O'C 
0.5 


III 
A inputs 
and OE1 
VCC 
= 5,5 V, 
VEE =- 
5.46 V, 
VI =-1950V 
25'C 
0.5 
i1A 


75'C 
0,5 


IOH 
VCC 
= 4,5 V, 
VEE = - 4.94 V, 
VOH 
= 5.5V 
250 
i1A 


VOL 
VCC 
= 4.5 V, 
VEE =- 
5.2V 
± 5%, 
IOl= 
48 mA 
0.38 
0.55 
V 


ICCH 
VCC 
= 5,5 V, 
VEE =- 
5.46 V 
66 
95 
mA 


ICCl 
VCC 
= 5.5 V, 
VEE =- 
5.46V 
79.5 
114 
mA 


lEE 
VCC 
= 5.5 V, 
VEE =- 
5.46 V 
-23 
-33 
mA 


Ci 
VCC 
= 5.5 V, 
VEE =- 
5.2V 
5 
pF 


Co 
VCC 
= 5.5 V, 
VEE =- 
5.2V 
5 
pF 
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switching 
characteristics 
over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Note 3) 


CL = 50 pF, 


PARAMETER 
FROM 
TO 
R1 =5000, 
UNIT 
(INPUT) 
(OUTPUT) 
R2 =5000 


MIN 
TYpt 
MAX 


tpLH 
6.4 
9.1 
11.7 
Any A 
Y 
ns 
tpHL 
2.7 
4.9 
7.2 


tplH 
OEl 
(ECl) 


7 
10.1 
13.3 


Y 
ns 
tpHl 
3.6 
6.2 
8.8 


tPlH 
OE2 (TTl) 
y 
6.5 
9.1 
11.6 
ns 


tpHl 
2.8 
5.3 
7.9 


t All typical 
values 
are at VCC = 5 V. VEE = - 5.2 V. TA = 25·C. 


NOTE 
3: 
Load circuit and voltage waveforms 
are shown in Section 
1. 
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Inputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center-Pin 
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Minimize 
High-Speed 
Switching 
Noise 


Package 
Options 
Include 
"Small 
Outlin~" 
Packages 
and Standard 
Plastic 300-mil 
DIPs 


description 


This octal ECl-to-TTl 
translator 
is designed to 
provide efficient translation between a 100Ksignal 
environment and a TTl signal environment. 
This 
device 
is designed 
specifically 
to improve the 
performance and density of ECl-to-TTl 
CPU/bus 
oriented 
functions 
such 
as 
memory 
address 
drivers, clock drivers, and bus-oriented receivers 
and transmitters 
while eliminating 
the. need for 
three-state overlap protection. 


Two output enable~;, OE1 and OE2, are provided. 
These enable 
inputs are ANDed together 
with 
OE1 
being 
ECl-compatible 
and 
OE2 
being 
TTl-compatible. 
This offers the choice of controll- 
ing the outputs of the device from either a TTl or 
ECl signal environment. 


The SN 1OOKT553Elis characterized for operation 
from O°C to 85°C. 
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logic diagram (positive logic) 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
ll 
••••••••••••••• 
, 
II 
, 
II 
•• 
II 
••• 
II 
• 
II 
II 
II 
•••••••••••• 
II 
• 
• 
• 
•• 
- 
0.5 V to 7 V 
Supply voltage range, VEE 
... 
II 
•••••••••••••••••••• 
II 
•••••••••••••• 
II 
••••••• 
II 
•••••••• 
- 
8 V to 0 V 
Input voltage range (ITL) 
(see Note 1) 
,... 
- 1.2 V to 7 V 
Input voltage range (ECL) 
, 
, 
, 
, 
".......... 
VEE to 0 V 
Input current range (TTL) 
- 30 mA to 5 mA 
Current into any output in the low state 
96 mA 
Voltage applied to any output in the high state 
- 0,5 V to VCC 
Operating temperature range 
,................................ 
O°C to 85°C 
Storage temperature 
range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under ·absolute 
maximum 
ratings· 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional operation of the device at these or any other conditions beyond those indicated under "recommended operating condrtions" is not 
implied. 
Exposure 
to absolute-maximum-rated 
cond~ions 
for extended 
periods 
may affect device 
reliabil~. 


NOTE 
1: The TTL input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 
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MIN 
NOM 
MAX 
UNIT 


VCC 
TTL supply voltage 
4.5 
5 
5.5 
V 


VEE 
ECL supply voltage 
-4.2 
-4.5 
-4.8 
V 


TTL 
2 
V 
VIH 
High-level input voltage 
ECL (see Note 2) 
-1150 
-840 
mV 


TTL 
0.8 
V 
VIL 
Low-level input voltage 
ECL (see Note 2) 
-1810 
-1490 
mV 


VOH 
TTL high-level output voltage 
5.5 
V 


IOL 
TTL low-level output current 
48 
mA 


11K 
TTL input clamp current 
-18 
mA 


TA 
Operating 
free-air 
temperature 
0 
85 
·C 


NOTE 2: The algebraic convention. in which the least positive (most negative) value is designated minimum. is used in this data sheet for logic 
levels only. 


electrical 
characteristics 
over recommended operating free-air temperature 
range (unless 
otherwise noted) 


. PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
OE2 only 
VCC = 4.5 V. 
VEE=-4.2V. 
11=-18mA 
-'.2 
V 


VOL 
VCC = 4.5 V. 
VEE =- 4.5 V ± 0.3 V. 
IOL=48 
mA 
0.38 
0.55 
V 


II 
OE2 only 
VCC = 5.5 V. 
VEE =- 4.8V. 
VI =7V 
0.1 
mA 


OE2 only 
VCC = 5.5 V, 
VEE=-4.8V. 
VI =2.7V 
20 
IIH 
A inputs and OE1 
VCC = 5.5V. 
VEE=-4.8V. 
VI =-840mV 
350 
i!A 


OE2 only 
VCC = 5.5 V. 
VEE=-4.8V. 
VI = 0.5V 
-0.5 
mA 
IlL 
A inputs and OE1 
VCC = 5.5 V, 
VEE=-4.8V. 
VI=-1810mV 
0.5 
i!A 


IOH 
VCC = 4.5 V, 
VEE =-4.2V. 
VOH = 5.5V 
250 
i!A 


ICCH 
VCC = 5.5V. 
VEE =-4.8V 
66 
95 
mA 


ICCL 
VCC = 5.5V. 
VEE =-4.8V 
79.5 
114 
mA 


lEE 
VCC = 5.5V. 
VEE =-4.2V 
-23 
-33 
mA 


Ci 
VCC =5.5V. 
VEE =-4.5 
V 
5 
pF 


Co 
VCC=5.5V. 
VEE =-4.5V 
5 
pF 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Note 3) 


CL = 50 pF, 
FROM 
TO 
R1 =5OOQ, 
PARAMETER 
(INPUT) 
(OUTPUT) 
R2 = 500 0 
UNIT 


MIN 
TYPT 
MAX 


tpLH 
6.4 
9.1 
11.7 


tpHL 
Any A 
Y 
2.7 
4.9 
7.2 
ns 


tpLH 
7 
10.1 
13.3 


tpHL 
OE1 (ECL) 
Y 
3.6 
6.2 
8.8 
ns 


tpLH 
6.5 
9.1 
11.6 


tpHL 
OE2 (TTL) 
y 
2.8 
5.3 
7.9 
ns 


t All typical values are at VCC = 5 V, VEE =- 4.5 V, TA = 25·C. 
NOTE 3: Load circuit and voltage waveforms are shown in Section 1. 


TEXAS 
~ 
INSTRUMENTS 


SN10KHT5539 
OCTAL ECL·TO·TIL 
TRANSLATOR 
WITH OPEN·COLLECTOR 
OUTPUTS 
03421, JANUARY 199D-REVISEO OCTOBER 1990 


10KH Compatible 


Open-Collector 
Outputs Drive Bus lines 
or 
Buffer Memory Address Registers 


ECl and TTl 
Output-Enable 
Inputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center-Pin VCC. "EE, and GND 
Configurations 
Minimize High-Speed 
Switching 
Noise 


Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mil 
DIPs 


OW OR NT PACKAGE 


(TOP VIEW) 


1 U 24 
A1 


2 
23 
A2 
3 
22 
A3 


4 
21 
A4 
5 
20 
OE2 (TIL) 


6 
19 
VEE 
7 
18 GND 
8 
17 
OE1 (EeL) 


9 
16 
A5 


10 
15 
A6 


11 
14 
A7 


12 
13 
A8 


Y1 
Y2 


Y3 


Y4 
Vcc 
GND 
GND 
GND 


Y5 


Y6 


Y7 
Y8 


description 


This octal ECl-to-TTLtranslator 
is designed to provide efficienllranslation 
between a 1OKH signal environment 
and a TTl signal environment. This device is designed specifically to improve the performance and density of 
ECl-to-TTl 
CPU/bus-oriented 
functions such as memory-address 
drivers, clock drivers, and bus-oriented 
receivers and transmitters while eliminating the need for 3-state overlap protection. 


Two pins OE1 and ()E2 are provided for output-enable 
control. These control inputs are ANDed together with 
OE1 being ECl-compatible 
and OE2 being TTL-compatible. 
This offers the choice of controlling the outputs of 
the device from either a TTl 
or ECl signal environment. 


The SN1OKHT5539 is characterized for operation from O°C to 75°C. 


OUTPUT 
DATA 
OUTPUT 


ENABLE 
INPUT 
(TTL) 


OE1 
OE2 
A 
Y 


X 
H 
X 
H 


H 
X 
X 
H 
L 
L 
L 
L 
L 
L 
H 
H 
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SN10KHT5539 
OCTAL ECL·TO·TIL 
TRANSLATOR 
WITH OPEN·COLLECTOR 
OUTPUTS 
D3421. JANUARY 199{}-REVISED OCTOBER 1990 


logic symbolt 
logic diagram (positive logic) 


& 
24 
ECLITTL 
OE1 
A1 
Y1 
EN 


OE2 
23 
ECLITTL 
A2 
Y2 


A1 
24 
ECLITTL 
~ 
1 
Y1 
22 
23 
2 
A3 
ECLITTL 
Y3 
A2 
Y2 


A3 
22 
3 
Y3 
21 
21 
4 
A4 
ECLITTL 
Y4 
A4 
Y4 
16 
9 
Y5 
A5 
15 
10 
Y6 
A6 
17 


A7 
14 
11 
Y7 
OE1 (ECL) 
ECLITTL 


AB 
13 
12 
YB 
OE2 (TILl 
20 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
16 
and IEC Publication 
617-12. 
A5--- 
ECLITTL 
Y5 


15 
A6 
ECLITTL 
Y6 


A7 
14 
ECLITTL 
Y7 


13 
ECLITTL 
A8 
YB 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 


Supply voltage ran!le, Vcc 
- 0.5 V to 7 V 
Supply voltage ran!le, VEE 
- 8 V to 0 V 
Input voltage range: TTl 
(see Note 1) 
- 1.2 V to 7 V 
ECl 
VEE to 0 V 
Input current range, TTl 
- 30 mA to 5 mA 
Current into any output in the low state 
96 mA 
Voltage applied to any output in the high state 
- 0.5 V to Vcc 
Operating free-air temperature 
range 
O°C to 75°C 
Storage temperature 
range 
- 65°C to 150°C 
* Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute· 
maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 
1: The TTL input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 


TEXAS ~ 
INSlRUMENlS 


SN10KHT5539 
OCTAL ECL-TO-TTI_ TRANSLATOR 
WITH OPEN-COLLE:CTOR 
OUTPUTS 
03421. JANUARY 199(l-REVISED 
OCTOBER 1990 


MIN 
NOM 
MAX 
UNIT 


VCC 
TIl 
supply 
voltage 
4.5 
5 
5.5 
V 


VEE 
ECl 
supply 
voltage 
-4.94 
-5.2 
-5.46 
V 


VIH 
TIl 
high-level 
input voltage 
2 
V 


Vil 
TIl 
low-level 
input voltage 
0.8 
V 


TA = O·C 
-1170 
-840 


VIH 
ECl 
high-level 
input voltage t 
TA = 25·C 
-1130 
-810 
mV 


TA = 75·C 
-1070 
-735 


TA = O·C 
-1950 
-1480 


Vil 
ECl 
low-level 
input voltage t 
TA=25·C 
-1950 
-1480 
mV 


TA = 75·C 
-1950 
-1450 


VOH 
TIl 
high-level 
output 
voltage 
5.5 
V 


11K 
TIl 
input clamp 
current 
-18 
mA 


IOl 
low-level 
output 
current 
48 
mA 


TA 
Operating 
free-air 
temperature 
range 
0 
75 
·C 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP~ 
MAX 
UNIT 


VIK 
I OE2 only 
VCC 
=4.5V, 
VEE = - 4.94 V, 
11=-18mA 
-1.2 
V 


IOH 
VCC 
=4.5V, 
VEE = - 4.94 V, 
VOH 
=5.5V 
250 
~ 


VOL 
VCC 
=4.5V, 
VEE =- 
5.2V" 
5%, 
IOl= 
48 mA 
0.38 
0.55 
V 


II 
OE2 only 
VCC 
=5.5V. 
VEE = - 5.46 V, 
VI =7V 
0.1 
mA 


IIH 
OE2 only 
VCC 
=5.5V, 
VEE =- 
5.46 V, 
VI=2.7V 
20 
~ 


III 
OE2 only 
VCC 
=5.5 
V, 
VEE = - 5.46 V, 
VI = 0.5 V 
-0.5 
mA 


VCC 
=5.5V. 
VEE = - 5.46 V, 
VI =- 
840mV 
TA = O·C 
350 


IIH 
A inputs 
and OE1 
VCC 
=5.5V, 
VEE = - 5.46 V. 
VI=-810mV 
TA = 25·C 
350 
~ 


VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI=-735mV 
TA = 75·C 
350 


TA = O·C 
0.5 


III 
A inputs 
and OE1 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =-1950mV 
TA = 25·C 
0.5 
~ 


TA = 75·C 
0.5 


ICCH 
VCC 
= 5.5 V, 
VEE =- 
5.46 V 
63 
91 
mA 


ICCl 
VCC 
= 5.5V. 
VEE =- 
5.46 V 
79 
114 
mA 


lEE 
VCC 
= 5.5 V, 
VEE =-5.46V 
-22 
-32 
mA 


Ci 
VCC 
= 5 V, 
VEE =-5.2V 
6 
pF 


Co 
VCC 
= 5 V, 
VEE --5.2V 
5 
pF 


TEXAS ." 
INSIRUMENlS 


SN10KHT5539 
OCTAL ECL·TO·TIL 
TRANSLATOR 
WITH OPEN-COLLECTOR OUTPUTS 


03421. JANUARY 1990-REVISEO 
OCTOBER 1990 


switching 
characteristics 
over recommended ranges of operating supply voltage and free-air 
temperature (unless otherwise noted) (see Note 2) 


CL = 50 pF. 


FROM 
TO 
R1 = 500 Q. 


PARAMETER 
(INPUl) 
(OUTPUl) 
R2 = 500 Q 
UNIT 


MIN 
TYpt 
MAX 


tpLH 
6.2 
9.3 
12.4 


tpHL 
Any A 
Y 
2.6 
4.9 
7.3 
ns 


tpLH 
7.1 
10.3 
13.5 


tpHL 
OE1 (ECL) 
Y 
3.2 
5.8 
B.4 
ns 


tpLH 
6.5 
9.5 
12.4 


tPHL 
OE2 (TILl 
Y 
2.7 
5.3 
8 
ns 


t All typical values are at VCC = 5 V, VEE = - 5.2 V, TA = 25·C. 
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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1OOKCompatible 


Open-Collector 
Outputs 
Drive Bus Lines or 
Buffer 
Memory Address 
Registers 


ECl 
and TTl 
Output-Enable 
Inputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center-Pin 
VCC, 
VEE. and GND 
Configurations 
Minimize 
High-Speed 
Switching 
NolsEi 


Package 
Options 
Include 
"Small 
Outline" 
Packages 
and Standard 
Plastic 
300-mil 
DIPs 


Yl 


Y2 


Y3 


Y4 
Vcc 
GND 
GND 
GND 


Y5 


Y6 


Y7 


Y8 


ow OR NT PACKAGE 


(TOP VIEW) 


1 V 24 
Al 


2 
23 
A2 


3 
22 
A3 


4 
21 
A4 
5 
20 
OE2 (TIl) 


6 
19 
VEE 
7 
18 GND 
8 
17 
OEl 
(Eel) 


9 
16 
AS 


10 
15 
A6 


11 
14 
A7 


12 
13 
A8 


description 


This octal ECl-to-Trl 
translator is designed to provide efficient translation between a 1OOKsignal environment 
and a TTl signal environment. 
This device is designed specifically to improve the performance and density of 
ECl-to-TTl 
CPU/bus-oriented 
functions such as memory-address 
drivers, clock drivers, and bus-oriented 
receivers and transmitters while eliminating the need for three-state overlap protection. 


Two pins OE1 and OE2 are provided for output-enable control. These control inputs are ANDed together with 
OEl 
being ECl-compatible 
and OE2 being TIl-compatible. 
This offers the choice of controlling the outputs 
of the device from either a TIl 
or ECl signal environment. 


The SN1OOKT5539 is characterized for operation from O°C to 85°C. 


OUTPUT 
DATA 
OUTPUT 


ENABLE 
INPUT 
(TTL) 


OEl 
OE2 
A 
Y 


H 
X 
X 
H 


X 
H 
X 
H 
L 
L 
L 
L 


L 
L 
H 
H 


TEXAS lJ,J 
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logic symbolt 


OE1 
EN 


OE2 


A1 
24 
ECLJTTL 
~ 
1 
Y1 


A2 
23 
2 
Y2 


A3 
22 
3 
Y3 


A4 
21 
4 
Y4 
16 
9 
Y5 
A5 
15 
10 
Y6 
A6 
14 
11 
A7 
Y7 


AS 
13 
12 
YS 


SN100KT5539 
OCTAL ECL·TO·TTL TRANSLATOR 
WITH OPEN-COLLECTOR 
OUTPUTS 
03422. JANUARY 1900-REVISEo 
OCTOBER 1990 


24 
ECLJTTL 
A1 
Y1 


23 
ECLJTTL 
A2 
Y2 


22 
ECLJTTL 
A3 
Y3 


21 
ECLJTTL 
A4 
Y4 


OE1 
(ECl) 


17 


OE2 (ITL) 
20 


16 
A5 


15 
A6 


A7 
14 


13 
AS 


absolute 
maximum 
rutings over operating 
free-air temperature 
range (unless otherwise 
noted):!: 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Supply voltage range, VEE 
...............................•............................ 
- 8 V to 0 V 
Input voltage range: TTl 
(see Note 1) 
- 1.2 V to 7 V 
ECl 
VEE to 0 V 
Input current range: TTl 
- 30 mA to 5 mA 
Voltage applied to any output in the high state 
- 0.5 V to VCC 
Current into any output in the low state 
..................................•••................ 
96 mA 
Operating free-air temperature 
range 
...................•.................•............ 
O°C to 85°C 
Storage temperature 
range 
- 65°C to 150°C 


* Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
cond~ions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
cond~ions 
for extended 
periods 
may affect 
device 
reliabil~. 
NOTE 
1: The TIl 
input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 
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MIN 
NOM 
MAX 
UNIT 


VCC 
TIL supply voltage 
4,5 
5 
5,5 
V 


VEE 
ECL supply voltage 
-4,2 
-4,5 
-4,8 
V 


VIH 
TIL high-level input voltage 
2 
V 


VIL 
TIL low-level input voltage 
0,8 
V 


VIH 
ECL high-level input voltageT 
-1150 
-840 
mV 


VIL 
ECL low-level input voltageT 
-1810 
-1490 
mV 


VOH 
TIL high-level output voltage 
5,5 
V 


10L 
TIL low-level output current 
48 
mA 


11K 
TIL input clamp current 
-18 
mA 


TA 
Operating 
free-air temperature 
range 
0 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP; 
MAX 
UNIT 


VIK 
I OE2 only 
VCC = 4,5 V, 
VEE=-4,2V, 
11=-18mA 
-1.2 
V 


10H 
VCC = 4,5 V, 
VEE=- 
4,2V, 
VOH = 5,5 V 
250 
JJA 


VOL 
VCC = 4,5 V, 
VEE =-4,5V 
~ 0.3 V, 
10L= 48 mA 
0,38 
0.55 
V 


II 
OE2 only 
VCC = 5.5 V, 
VEE=-4.8V, 
VI =7V 
0.1 
mA 


OE2 only 
VCC= 5.5 V, 
VEE=-4.8V, 
VI = 2.7V 
20 
JJA 


III·j 
A inputs and OE1 
VCC=5.5V, 
VEE=-4.8V, 
VI =-840mV 
350 
JJA 


OE2 only 
VCC=5.5V, 
VEE=-4.8V, 
VI = 0.5V 
-0.5 
mA 


IlL 
A inputs and OE1 
VCC-5.5V, 
VEE=-4,8V, 
VI=-1810mV 
0.5 
JJA 


ICCH 
VCC=5.5V, 
VEE =-4.8V 
63 
91 
mA 


'CCL 
VCC=5.5V, 
VEE =-4.8V 
79 
114 
mA 


lEE 
VCC=5.5V, 
VEE=-4.2V 
-22 
-32 
mA 


Ci 
VCC=5V, 
VEE =-4.5V 
6 
pF 


Co 
VCC=5V, 
VEE =-4.5V 
5 
pF 


TEXAS ~ 
INSTRUMENlS 
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switching characteristics over recommended ranges of supply voltage and operating free·alr 
temperature (unless otherwise noted) (see Note 2) 


CL = 50 pF, 


FROM 
TO 
RT = 500 Q, 
PARAMETER 
(INPUT) 
(OUTPUT) 
R2=500Q 
UNIT 


MIN 
TYpt 
MAX 


tplH 
6.2 
9.3 
12.4 
Any A 
Y 
ns 
tPHl 
2.6 
4.9 
7.3 


tplH 
OE1 
(ECl) 
7.1 
10.3 
13.5 
Y 
3.2 
5.8 
8.4 
ns 
tpHl 


tplH 
OE2 (TTl) 
Y 
6.5 
9.5 
12.4 
ns 
tpHl 
2.7 
5.3 
8 
t All typical 
values 
are at VCC = 5 V, VEE = - 4.5 V, TA = 25'C. 


NOTE 
2: 
load 
circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 


TEXAs ~ 
INSTRUMENTS 


10KH Compatibln 


ECl 
and TIl 
COl1trol Inputs 


Inverting 
Outputl. 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center Pin Vcc. VEE. and GND 
Configurations 
Minimize 
High-Speed 
Switching 
Noise 


Package 
Options; Include 
"Small 
Outline" 
Packages 
and Standard 
Plastic 300-mll 
DIPs 


description 


This octal ECL-to-TTL 
translator 
is designed to 
provide efficient translation between a 10KH ECL 
signal environment and a TIL signal environment. 
This device is designed specifically to improve the 
performance 
and 
density 
of 
ECL-to-TIL 
CPU/bus-oriented 
functions 
such 
as 
memory-address 
drivers, 
clock 
drivers, 
and 
bus-oriented receivers and transmitters. 


Two 
output-enablE! 
pins, 
OE1 
and 
OE2, 
are 
provided. 
These 
control 
inputs 
are 
ANDed 
together with OE1 being ECL compatible and OE2 
being TIL 
compatible. 
This offers the choice of 
controlling the outputs of the device from either a 
TIL 
or ECL signal environment. 


The SN1OKHT554C1is characterized for operation 
from O°C to 75°C. 


OUTPUT 
DATA 
OUTPUT 


ENABLE 
INPUT 
(lTL) 


OE1 
OE2 
A 
V 


X 
H 
X 
Z 


H 
X 
X 
Z 


L 
L 
L 
H 


L 
L 
H 
L 
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DW OR NT PACKAGE 


(TOP VIEW) 


Y1 


Y2 


Y3 


Y4 
Vcc 
GND 


GND 


GND 


Y5 


Y6 
Y7 


YB 


1 U 
24 
A1 


2 
23 
A2 


3 
22 
A3 
4 
21 
A4 
5 
20 
OE2 (TIl) 


6 
19 
VEE 
7 
18 
GND 
8 
17 
OE1 (Eel) 


9 
16 
A5 


10 
15 
A6 


11 
14 
A7 


12 
13 
AB 


logic symbolt 


OE1 
EN 


OE2 


A1 
24 
ECL/TTL 
Y1 


A2 
23 
V2 


A3 
22 
V3 


A4 
21 
Y4 
16 
V5 
A5 
15 
V6 
A6 


A7 
14 
Y7 


A8 
13 
V8 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Supply voltage range, VEE 
- 8 V to 0 V 
Input voltage range (TIL) 
(see Note 1) 
- 1.2 V to 7 V 
Input voltage range (ECL) 
VEE to 0 V 
Voltage applied to any output in the disabled or power-off state 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state 
- 0.5 V to VCC 
Input current range (TIL) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 30 mA to 5 mA 
Current into any output in the low state 
96 mA 
Operating free-air temperature range 
O°C to 75°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only, and 


functional 
operation 
of the device 
at these 
or any 
other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum·rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The TIL 
input voltage 
rati~gs 
may be exceeded 
provided 
the input current 
ratings 
are observed. 


MIN 
NOM 
MAX 
UNIT 


VCC 
TIL 
supply 
voltage 
4.5 
5 
5.5 
V 


VEE 
ECL supply 
voltage 
-4.94 
-5.2 
- 5.46 
V 


VIH 
TIL 
high-level 
input voltage 
2 
V 


VIL 
TIL 
iow·level 
input voltage 
0.8 
V 


TA=O·C 
-1170 
-840 


VIH* 
ECL high· level input voltage 
TA = 25·C 
-1130 
-810 
mV 


TA = 75·C 
-1070 
-735 


TA = O·C 
-1950 
-1480 


VIL* 
ECL low· level input voitage 
TA = 25·C 
-1950 
-1480 
mV 


TA = 75·C 
-1950 
-1450 


11K 
TIL 
input clamp 
current 
-18 
mA 


IOH 
High-level 
output 
Gurrent 
-15 
mA 


IOL 
Low·level 
output 
current 
48 
mA 


TA 
Operating 
free-air 
temperature 
0 
75 
·C 


TEXAS ." 


INSTRUMENTS 


SN10KHT5540 
OCTAL ECL·TO·TTL TRANSLATOR 
WITH 3·STATE OUTPUTS 


03392. DECEMBER 1989 


electrical 
characteristics 
over 
recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYPT 
MAX 
UNIT 


VIK 
IOE2 
only 
VCC 
= 4.5 V, 
VEE = - 4.94 V, 
11=-18mA 
-1.2 
V 


VCC 
=4.5 
V, 
VEE =- 
5.2V 
± 5%. 
10H =- 
3 mA 
2.4 
3.3 


VOH 
VCC 
=4.5V, 
VEE =-5.2V 
± 5%, 
IOH=-15mA 
2 
3.1 
V 


VOL 
VCC 
=4.5V, 
VEE =- 
5.2V 
± 5%, 
10L= 
48 mA 
0.38 
0.55 
V 


II 
OE2 only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI-7V 
0.1 
mA 


IIH 
OE2 only 
VCC 
= 5.5 V, 
VEE - - 5.46 V, 
VI-2.7V 
20 
)lA 


IlL 
OE2 only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =0.5V 
-0.5 
mA 


VCC 
= 5.5V. 
VEE = - 5.46 V. 
V,=-840mV 
TA = O·C 
350 


'IH 
Data inputs 
and OEl 
VCC 
=5.5V, 
VEE = - 5.46 V, 
VI=-810mV 
TA = 25·C 
350 
)lA 


VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =-735mV 
TA = 75·C 
350 


TA = O·C 
0.5 


IlL 
Data inputs 
and OEl 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =-1950mV 
TA = 25·C 
0.5 
)lA 


TA = 75·C 
0.5 


10ZH 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VO=2.7V 
50 
)lA 


10ZL 
VCC 
=5.5V, 
VEE = - 5.46 V, 
Vo 
= 0.5 V 
-50 
)lA 


lOSt 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VO=O 
-100 
-225 
mA 


ICCH 
VCC 
=5.5V, 
VEE =- 
5.46 V 
67 
97 
mA 


ICCL 
VCC 
= 5.5 V, 
VEE=-5.46V 
84 
120 
mA 


ICCZ 
VCC 
= 5.5 V, 
VEE =- 
5.46 V 
81 
116 
mA 


lEE 
VCC 
=5.5V, 
VEE =- 
5.46V 
-23 
-33 
mA 


Ci 
VCC=5V, 
VEE =- 
5.2V 
5 
pF 


Co 
VCC 
= 5 V, 
VEE =- 
5.2V 
7 
pF 


t All typical 
values 
are at VCC 
= 5 V, VEE = - 5.2 V, TA = 25·C. 


t Not more than one output 
should 
be tested 
at a time and the duration 
of the test should 
not exceed 
10 ms. 


switching characteristics over recommended ranges of operating free-air temperature and supply 
voltage (see Note 2) 


CL = 50 pF, 


FROM 
TO 
R1 = 500 0, 


PARAMETER 
UNIT 


(INPUT) 
(OUTPUT) 
R2=5000 


MIN 
TYPT 
MAX 


tPLH 
1.6 
3.9 
6.4 
A 
Y 
ns 


tpHL 
1.6 
4.2 
6.4 


tPZH 
OEl 
2.4 
4.5 
6.9 


Y 


3.5 
5.9 
8.7 
ns 
tpZL 


tpHZ 
OEl 
Y 
2.8 
5.2 
8.1 
ns 
tpLZ 
2.2 
4.6 
8 


tpZH 
OE2 
Y 
1.4 
3.3 
6.1 
ns 
tPZL 
2.5 
4.7 
7.9 


tpHZ 
OE2 
1.6 
4.1 
6.5 


tpLZ 
Y 
0.7 
3.3 
6.4 
ns 


t All typical 
values 
are at VCC 
"' 5 V, VEE = - 5.2 V, TA = 25·C. 


NOTE 
2: 
Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 


TEXAS ~ 
INSlRUMENlS 


100K Compatible 


Inverting 
Outputs 


ECl 
and TTl 
Control 
Inputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center Pin VCC, VEE, and GND 
Configurations 
Minimize 
High-Speed 
SWitching 
Noise 


Package 
Options 
Include 
"Small 
Outline" 


Packages 
and Standard 
Plastic 300-mil 
DIPs 


description 


This octal ECl-to-TTl 
translator 
is designed to 
provide efficient translation between a 1OOKECl 
signal environment and a TTl signal environment. 
This device is designed specifically to improve the 
performance 
and 
density 
of 
ECl-to-TTl 
CPU/bus-oriented 
functions 
such 
as 
memory-address 
drivers, 
clock 
drivers, 
and 
bus-oriented receivers and transmitters. 


Two 
output-enable 
pins, 
OE1 
and 
OE2, 
are 
provided. 
These 
control 
inputs 
are 
ANDed 
together with OE1 being ECl compatible and OE2 
being TTl 
compatible. This offers the choice of 
controlling the outputs of the device from either a 
TTl 
or ECl signal environment. 


The SN1 OOKT5540 is characterized for operation 
from O°C to 85°C. 


OUTPUT 
DATA 
OUTPUT 


ENABLE 
INPUT 
TTL 


OE1 
OE2 
A 
Y 


X 
H 
X 
Z 


H 
X 
X 
Z 


L 
L 
L 
H 


L 
L 
H 
L 


SN100KT5540 
OCTAL ECL·TO·TTL TRANSLATOR 
WITH 3·STATE OUTPUTS 
03393. DECEMBER 1989 


ow OR NT PACKAGE 


(TOP VIEW) 


Y1 


Y2 
Y3 


Y4 
Vcc 
GND 
GND 
GND 
YS 


Y6 


Y7 


YB 


1 U 
24 
A1 


2 
23 
A2 
3 
22 
A3 
4 
21 
A4 
5 
. 20 
OE2 (TIl) 


6 
19 
VEE 


7 
18 GND 
8 
17 
OE1 (Eel) 


9 
16 
AS 
10 
15 
A6 


11 
14 
A7 


12 
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AB 


logic 
symbolt 


OE1 
EN 


OE2 


A1 
24 
EClJTTL 
Y1 


A2 
23 
Y2 


A3 
22 
Y3 


A4 
21 
Y4 
16 
A5 
Y5 


AB 
15 
YB 


A7 
14 
Y7 


A8 
13 
12 
Y8 


TEXAS ~ 
INSlRUMENlS 


SN100KT5540 
OCTAL ECl·TO·TTl 
TRANSLATOR 
WITH 3·STATE OUTPUTS 


03393, DECEMBER 1989 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. , 
, 
,.. , 
, 
,.. , 
", .. , 
,..... 
- 0,5 V to 7 V 
Supply voltage range, VEE 
" .. , .. ", 
.. , .. , .. " 
, .. , ... 
, .. " 
".,' 
, 
" ... 
- 8 V to 0 V 
Input voltage range: TTl 
(see Note 1) 
.. , 
" .. , .. " .. , .. ,' .. ', .. , 
" .. , 
', 
, .. 
- 1,2 V to 7 V 
ECl 
., 
, 
, 
, 
,... 
VEE to 0 V 
Voltage applied to any output in the high state 
- 0.5 V to Vcc 
Voltage applied to any output in the disabled or power-off state 
- 0.5 V to 5.5 V 
Input current range (TTl) 
,............................... 
- 30 mA to 5 mA 
Current into any output in the low state 
96 mA 
Operating free-air temperature range 
, 
,............................ 
O°C to 85°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only. and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The TIL 
input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 


TEXAS ~ 
INSTRUMENTS 


SN100KT5540 
OCTAL ECL·TO-HL 
TRANSLATOR 
WITH 3-STATE OUTPUTS 
03393, DECEMBER 1989 


MIN 
NOM 
MAX 
UNIT 


Vee 
TIL supply volta!le 
4.5 
5 
5.5 
V 


VEE 
EeL supply voltage 
-4.2 
-4.5 
-4.8 
V 


VIH 
TIL high-level input voltage 
2 
V 


VIL 
TIL low-level input voltage 
0.8 
V 


VIH 
EeL high-level input voltageT 
-1150 
-840 
mV 


VIL 
EeL low-level input voltaget 
-1810 
-1490 
mV 


11K 
TIL input clamp current 
-18 
mA 


IOH 
High-level output current 
-15 
mA 


IOL 
Low-level output current 
48 
mA 


TA 
Operating free-air temperature 
0 
85 
°e 
t The algeb~aicconvention, inwhich the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP. 
MAX 
UNIT 


VIK 
OE2 only 
Vee = 4.5 V, 
VEE=-4.2V, 
11=-18mA 
-1.2 
V 


Vee = 4.5 V, 
VEE = - 4.5 V" 0.3 V, 
IOH=-3mA 
2.4 
3.3 


VOH 
Vee = 4.5 V, 
VEE =-4.5V" 
0.3 V, 
IOH=-15mA 
2 
3.1 
V 


VOL 
Vee = 4.5 V, 
VEE =-4.5V" 
0.3 V, 
IOL= 48 mA 
0.38 
0.55 
V 


II 
OE2 only 
Vee = 5.5 V, 
VEE =-4.8 
V, 
VI =7V 
0.1 
mA 


IIH 
OE2 only 
Vee = 5.5 V, 
VEE =-4.8V, 
VJ=2.7V 
20 
flA 


IlL 
OE2 only 
Vee = 5.5 V, 
VEE =-4.8V, 
VI = 0.5 V 
-0.5 
mA 


IIH 
Data inputs and OEl 
Vee = 5.5 V, 
VEE=-4.8V, 
VIH =-840 
mV 
350 
flA 


IlL 
Data inputs and OE1 
Vee = 5.5 V, 
VEE=-4.8V, 
VIL =-1810 
mV 
0.50 
flA 


IOlH 
Vee = 5.5 V, 
VEE =-4.8V, 
VO=2.7V 
50 
flA 


lOlL 
Vee = 5.5 V, 
VEE=-4.8V, 
VO=0.5V 
-50 
flA 


'OS§ 
Vee = 5.5 V, 
VEE=-4.8V, 
VO=OV 
-100 
-225 
mA 


leeH 
Vee = 5.5 V, 
VEE =-4.8V 
67 
97 
mA 


leeL 
Vee =5.5V, 
VEE =-4.8V 
84 
120 
mA 


leel 
Vee =5.5V, 
VEE =-4.8 
V 
81 
116 
mA 


lEE 
Vee = 5.5 V, 
VEE=-4.8V 
-22 
-33 
mA 


ei 
Vee = 5 V, 
VEE = 4.5 V 
5 
pF 


Co 
Vee-5V, 
VEE = 4.5V 
7 
pF 
* All typical values are at Vee = 5 V, VEE = - 4.5 V, TA = 25°C. 
§ Not more than one output "hould be tested at a time, and the duration of the test should not exceed 10 ms. 


TEXAS ~ 


INSTRUMENlS 


SN100KT5540 
OCTAL ECL-TO-TTL TRANSLATOR 
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03393. DECEMBER 1989 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature 
(see Note 2) 


CL = 50 pF, 


FROM 
TO 
R1 = 500 12, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 = 500 12 


MIN 
TYPl 
MAX 


tpLH 
1.6 
3.9 
6.4 
A 
Y 
4.2 
ns 
tpHL 
1.6 
6.4 


tpZH 
OE1 
2.4 
4.5 
6.9 
Y 
3.5 
5.9 
8.7 
ns 
tpZL 


tPHZ 
OEl 
Y 


2.8 
5.2 
8.1 
ns 
tpLZ 
2.2 
4.6 
8 


tpZH 
OE2 
Y 
1.4 
3.3 
6.1 
ns 
tpZL 
2.5 
4.7 
7.9 


tpHZ 
OE2 
1.6 
4.1 
6.5 


tpLZ 
Y 
0.7 
3.3 
6.4 
ns 


1All typical 
values 
are at VCC 
= 5 V, VEE = - 4.5 V, TA = 25'C. 


NOTE 
2: 
Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 


TEXAS ~ 
INSlRUMENlS 


10KH Compatible, 


ECl 
and TTl 
Control 
Inputs 


Noninverting 
Outputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center Pin VCC, VEE. and GND 
Configurations 
Minimize 
High-Speed 
Switching 
Noise 


Package Options 
Include 
"Smail 
Outline" 


Packages 
and Standard 
Plastic 300-mil 
DIPs 


description 


This octal ECl-to-TTl 
translator 
is designed to 
provide efficient translation between a 10KH ECl 
signal environment and a TTl signal environment. 
This device is designed specifically to improve the 
performance 
and 
density 
of 
ECl-to-TTl 
CPU/bus-oriented 
functions 
such 
as 
memory-address 
drivers, 
clock 
drivers, 
and 
bus-oriented receivers and transmitters. 


Two 
output-enable 
pins, 
OEl 
and 
OE2,are 
provided. 
These 
control 
inputs 
are 
ANDed 
together with OEl being ECl compatible and OE2 
being TTl 
compatible. 
This offers the choice of 
controlling the outputs of the device from either a 
TTlor 
ECl signal onvironment. 


The SN1OKHT5541 is characterized for operation 
from O°C to 75°C. 


OUTPUT 
DATA 
OUTPUT 


ENABLE 
INPUT 
(TTL) 


OE1 
OE2 
A 
Y 


X 
H 
X 
Z 


H 
X 
X 
Z 


L 
L 
L 
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L 
L 
H 
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DW OR NT PACKAGE 


(TOP VIEW) 
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t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 


lEe 
Publication 
617-12. 
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logic diagram (positive 
logic) 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, Vcc 
- 0.5 V to 7 V 
Supply voltage, VEE ...............................•................•................. 
- 8 V to 0 V 
Input voltage (lT ) (see Note 1) 
.....................................•............... 
- 1.2 V to 7 V 
Input voltage (ECl) 
VEE to 0 V 
Voltage applied to any output in the disabled or power-off state 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state 
- 0.5 V to Vcc 
Input current (TTl) 
- 30 mA to 5 mA 
Current into any output in the low state 
96 mA 
Operating free-air temperature 
range 
...................•.............................. 
O°C to 75°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only. and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absoIIJte-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTE 
1: The TIL 
input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 


MIN 
NOM 
MAX 
UNIT 


VCC 
TIL 
supply 
voltage 
4.5 
5 
5.5 
V 


VEE 
ECL supply 
voltage 
-4.94 
-5.2 
-5.46 
V 


VIH 
TIL 
high-level 
input voltage 
2 
V 


VIL 
TIL 
low-level 
input voltage 
0.8 
V 


TA=O'C 
-1170 
-840 


VIHt 
ECL high-level 
input voltage 
TA = 25'C 
-1130 
-810 
mV 


TA = 7S'C 
-1070 
-735 


TA=O'C 
-1950 
-1480 


VILt 
ECL low-level 
input voltage 
TA = 2S'C 
-1950 
-1480 
mV 


TA = 7S'C 
-1950 
-1450 


11K 
TIL 
input clamp 
current 
-18 
mA 


IOH 
High-level 
output 
current 
-15 
mA 


IOL 
Low-level 
output 
current 
48 
mA 


TA 
Operating 
free-air 
temperature 
0 
75 
·c 


TEXAS ~ 
INSIRUMENlS 


SN10KHT5541 
OCTAL ECL-TO-TIL 
TRANSLATOR 
WITH 3-STATE OUTPUTS 


03370, OCTOBER 198!l-REVISEO 
OCTOBER 1990 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
OE2 only 
VCC=4,5V, 
VEE = - 4.94 V, 
11=-18mA 
-1.2 
V 


II 
OE2 only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =7V 
0.1 
mA 


IIH 
OE2 only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI = 2.7V 
20 
IlA 


IlL 
OE2 only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI = 0.5 V 
-0.5 
mA 


VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =-840mV 
TA = O·C 
350 


IIH 
Data inputs 
and OE1 
VCC 
= 5.5V, 
VEE = - 5.46 V, 
VI =- 
810 mV 
TA = 25·C 
350 
IlA 


VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =-735 
mV 
TA = 75·C 
350 


TA = O·C 
0.5 


IlL 
Data inputs 
and OE1 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =-1950 
mV 
TA = 25·C 
0.5 
IlA 


TA = 75·C 
0.5 


VCC 
=4.5V, 
VEE =-5.2 
V % 5%, 
10H =-3mA 
2.4 
3.3 
VOH 
VCC 
= 4.5 V, 
VEE =-5.2V 
% 5%, 
10H =-15mA 
2 
3.1 
V 


VOL 
VCC 
= 4.5 V, 
VEE =- 
5.2V 
% 5%, 
10L =48 
mA 
0.38 
0.55 
V 


10lH 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VO=2.7V 
50 
IlA 


lOlL 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
Vo 
= 0.5 V 
-50 
IlA 


10S* 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VO=O 
-100 
-225 
mA 


ICCH 
VCC 
=5.5V, 
VEE =- 
5.46 V 
64 
97 
mA 


'CCL 
VCC 
=5.5V, 
VEE =- 
5.46 V 
80 
120 
mA 


ICCl 
VCC 
= 5.5 V, 
VEE =- 
5.46 V 
77 
116 
mA 


lEE 
VCC 
= 5.5 V, 
VEE =- 
5.46 V 
-22 
-33 
mA 


Ci 
VCC=5V, 
VEE =-5.2V 
5 
pF 


Co 
VCC=5V, 
VEE=-5.2V 
7 
pF 


t All typical 
values 
are at VCC 
:. 5 V, VEE = - 5.2 V, TA = 25·C. 
* Not more than one output 
shoJld 
be tested 
at a time and the duration 
of the test should 
not exceed 
10 ms. 


switching characteristics over recommended ranges of operating free-air temperature and supply 
voltage (see Note 2) 


CL = 50 pF, 


PARAMETER 
FROM 
TO 
R1 =5000, 


UNIT 
(INPUT) 
(OUTPUT) 
R2=5000 


MIN 
TYP! 
MAX 


tpLH 
1.7 
4 
6.2 
A 
Y 
ns 
tpHL 
16 
4 
6.2 


tplH 


OEl 
2.6 
4.7 
6.7 


tplL 
y 
ns 
3.2 
5.9 
8.5 


tPHl 
OE1 
y 
2.9 
5.4 
7.8 
ns 
tpLZ 
1.9 
4.9 
7.8 


tPlH 
OE2 
y 
1.7 
4 
6.2 
ns 


tplL 
2.5 
5.1 
7.7 


tpHl 
OE2 
2.1 
4.3 
6.4 


tpLZ 
Y 
1.1 
3.7 
6.3 
ns 


t All typical 
values 
are at VCC 
:. 5 V, VEE = - 5.2 V, TA = 25·C. 
NOTE 
2: 
Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 
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INSTRUMENTS 


100K CompatiblEl 


ECl 
and TTl 
Control 
Inputs 


Noninverting 
Outputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center Pin VCC' VEE, and GND 
Configurations 
Minimize 
High-Speed 
Switching 
Noise 


Package Option!; 
Include 
"Small 
Outline" 
Packages 
and Standard 
Plastic 300-mil 
DIPs 


description 


This octal ECl-to-TTl 
translator 
is designed to 
provide efficient translation between a 1OOKECl 
signal environment to a TTl 
signal environment. 


This device is designed 
specifically 
to improve 
the 
performance 
and 
density 
of 
ECl-to-TTl 
CPU/bus-oriented 
functions 
such 
as 
memory-address 
drivers, 
clock 
drivers, 
and 
bus-oriented receivers and transmitters. 


Two 
output-enable 
pins, 
OE1 
and 
OE2 
are 
provided. 
These 
control 
inputs 
are 
ANDed 
together with OE1 being EClcompatible 
and OE2 
being TIl 
compatible. 
This offers the choice of 
controlling the outputs of the device from either a 
TIl 
or ECl signal environment. 


The SN1OOKT5541 is characterized for operation 
from O°C to 85°C. 


OUTPUT 
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ENABLE 
INPUT 
(TTL) 
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Y 
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L 
L 


L 
L 
H 
H 


SN100KT5541 
OCTAL ECL·TO·TTL TRANSLATOR 
WITH 3·STATE OUTPUTS 
D3384. NOVEMBER 1989-REVISED 
MAY 1990 


ow OR NT PACKAGE 


(TOP VIEW) 
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4 
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Y1 
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21 
4 
Y4 
16 
9 
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Y5 
15 
10 
Y6 
A6 
14 
11 
Y7 
A7 


A8 
13 
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ya 


tThis 
symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 
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logic diagram (positive logic) 
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SN100KT5541 
OCTAL ECL·TO·TIL TRANSLATOR 
WITH 3·STATE OUTPUTS 


03384, NOVEMBER 1989-REVISEO 
MAY 1990 


absolute maximum ratings over operating free·alr temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Supply voltage range, VEE 
- 8 V to 0 V 
Input voltage range (1TL) (see Note 1) 
- 1.2 V to 7 V 
Input voltage range (ECL) 
VEE to 0 V 
Voltage applied to any output in the high state 
- 0.5 V to Vcc 
Voltage applied to any output in the disabled or power-off state 
.................•...... 
- 0.5 V to 5.5 V 
Input current range (1TL) 
..................................................•..... 
- 30 mA to 5 mA 
Current into any output in the low state 
96 mA 
Operating free-air temperature 
range 
DoCto 85°C 
Storage temperaturE! range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only. and 
functional 
operation 
of the device 
at these 
or any other 
cond~ions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliabil~. 


NOTE 
1: The TIl 
input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 


MIN 
NOM 
MAX 
UNIT 


VCC 
TIl 
supply 
voltage 
4.5 
5 
5.5 
V 


VEE 
ECl 
supply 
vo~age 
-4.2 
-4.5 
-4.8 
V 


VIH 
TIl 
high-level 
input voltage 
2 
V 


Vil 
TIl 
low-level 
input vo~age 
0.8 
V 


VIH 
ECl 
high-level 
input voltage; 
-1150 
-840 
mV 


Vil 
ECl 
low-level 
input vo~age; 
-1810 
-1490 
mV 


11K 
TIl 
input clamp 
curmnt 
-18 
mA 


IOH 
High-level 
output 
current 
-15 
mA 


IOl 
low-level 
output 
current 
48 
mA 


TA 
Operating 
free-air temperature 
0 
85 
·c 


TEXAS ~ 
INSlRUMENlS 


SN100KT5541 
OCTAL ECL·TO·TTL TRANSLATOR 
WITH 3-STATE OUTPUTS 
03384, 
NOVEMBER 
1989--f'1EVISEO 
MAY 
1990 


electrical 
characteristics 
over recommended operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
OE2 only 
Vee=4.5V, 
VEE =-4.2V, 
It=-18mA 
-1.2 
V 


II 
OE2 only 
Vee=5.5V, 
VEE =-4.8V, 
VI=7V 
0.1 
mA 


IIH 
OE2 only 
Vee=5.5V, 
VEE =-4.8V, 
VI=2.7V 
20 
,.A 


IlL 
OE2 only 
Vee=5.5V, 
VEE =-4.8V, 
VI =0.5V 
-0.5 
mA 


IIH 
Data inputs and OE1 
Vee=5.5V, 
VEE =-4.8V, 
VIH =- 840 mV 
350 
,.A 


IlL 
Data inputs and OEl 
Vee=5.5V, 
VEE =-4.8V, 
VIL=-1810mV 
0.50 
,.A 


Vee=4.5V, 
VEE =-4.5V 
± 0.3 V, 
10H =-3mA 
2.4 
3.3 


VOH 
V 
Vee = 4.5 V, 
VEE =-4.5V 
± 0.3 V, 
IOH=-15mA 
2 
3.1 


VOL 
Vee = 4.5 V, 
VEE = - 4.5 V ± 0.3 V, 
10L =48 mA 
0.38 
0.55 
V 


IOZH 
Vee = 5.5 V, 
VEE =-4.8V, 
VO=2.7V 
50 
,.A 


10ZL 
Vee = 5.5 V, 
VEE=-4.8V, 
Va = 0.5V 
-50 
,.A 


10S1' 
Vee = 5.5 V, 
VEE =-4.8V, 
Va =OV 
-100 
-225 
mA 


leCH 
VCC = 5.5 V, 
VEE =-4.8V 
64 
97 
mA 


ICCL 
VCC = 5.5 V, 
VEE =-4.8V 
80 
120 
mA 


ICCZ 
VCC = 5.5 V, 
VEE =-4.8 
V 
77 
116 
mA 


lEE 
VCC = 5.5 V, 
VEE =-4.8V 
-22 
-33 
mA 


Cj 
VCC=5V, 
VEE=4.5V 
5 
pF 


Co 
Vec=5V, 
VEE =4.5V 
7 
pF 
t Ail typical values are at VCC = 5 V, VEE = - 4.5 V, TA = 25'e. 
* Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature 
(see Note 2) 


CL = 50 pF, 
FROM 
TO 
R1 =5000, 
PARAMETER 
ONPUT) 
(OUTPUT) 
R2 =5000 
UNIT 


MIN 
TYpt 
MAX 


tpLH 
1.7 
4 
6.2 
A 
Y 
ns 
tpHL 
1.6 
4 
6.2 


tpZH 
OE1 
2.6 
4.7 
6.7 
y 
ns 
tpZL 
3.2 
5.9 
8.5 


tpHZ 
OE1 
y 
2.9 
5.4 
7.8 
ns 
tPLZ 
1.9 
4.9 
7.8 


tpZH 
OE2 
y 
1.7 
4 
6.2 
ns 
tpZL 
2.5 
5.1 
7.7 


tpHZ 
OE2 
2.1 
4.3 
6.4 
Y 
ns 
tPLZ 
1.1 
3.7 
6.3 
t Ail typical values are at Vec = 5 V, VEE =- 4.5 V, TA = 25'C. 
NOTE 2: Load circuit and voltago waveforms are shown in Section 1. 


TEXAS ." 
INSlRUMENlS 


SN10KHT5542. 
SN10KHT5543 
OCTAL TlL-TO·ECl 
TRANSLATORS WITH OUTPUT ENABLE 


• 
10KH Compatible 


• 
ECl and TTl Gontrol Inputs 


• 
P-N-P Inputs Reduce DC loading 


• 
Flow-Through Architectures Optimizes PCB 
layout 


• 
Center Pin VCC, VEE and GND 
Configurations Minimize High-Speed 
Switching Noise 


• 
ESD Protection Exceeds 2000 V Per 
Mll-STD-SS3C, Method 3015 


• 
Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mil DIPs 


description 


These octal TTl-to-ECl translators are designed 
to provide efficiont translation between a TTl 
signal environment 
and a 10KH ECl 
signal 
environment. 
The designer has a choice of 
inverting ('5542) or true ('5543) outputs. Two 
pins, DE1 and OE2, are provided for output 
enablecontrol. These control inputs are negative 
ANDedtogether, with DE1 being ECl compatible 
and DE2 being TTl compatible. This offers the 
choice of controlling the outputs of the device 
from either a TIl 
or ECl signal environment. The 
outputs, when disabled,go to a normal ECl logic 
low level. 


The SN10KHT5542 
and SN10KHT5543 
are 
characterized for operation from OOCto 75°C. 
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(TOP VIEW) 
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TEXAS -II 
INSTRUMENTS 


SN10KHT5542. 
SN10KHT5543 
OCTAL TlL-TO-ECL TRANSLATORS WITH OUTPUT ENABLE 


logic diagrams 
(positive 
logic) 


SN10KHT5542 


A7~ 


A8~ 


A' 
V, 
V, 


A2 
V2 
V2 


A3 
V3 
V3 


AO 
VO 
VO 


1lE2 


1lE. 


VS 
VS 
AS 


V6 
V6 
A6 


V7 
V7 
A7 


VB 
AB 
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A3 
~ 
TTlfECl r 


(21.1~ 
A4~ 


l)E2 
~ 
TTUECl l- 


1171 
llE, 


AS ~ 
TTlIECl 
.- 


~ 
A6~ 


absolute 
maximum 
nltings 
over operating 
ambient 
temperature 
range (unless otherwise 
noted) t 


Supply 
voltage 
range, VCC 
-0.5 
V to 7 V 
Supply 
voltage 
range, VEE 
- 8 V to 0 V 
Input 
voltage 
range (TIl) 
(See Note 
1) . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 
- 1.2 V to 7 V 
Input 
voltage 
range (ECl) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
VEE to 0 V 
Input 
current 
range (TTl) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 30 mA to 5 mA 
Operating 
ambient 
temperature 
range 
. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 75°C 
Storage 
temperature 
range 
- 65°C 
to 150°C 


tStresses 
beyond those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage to the device. 
These are stress ratings 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 
1: 
The input 
voltage 
ratings 
may be exceeded 
provided 
the input 
current 
ratings 
are observed. 


MIN 
NOM 
MAX 
UNIT 


Vee 
TTL supply voltage 
4.5 
5.0 
5.5 
V 


Vee 
eeL supply voltage 
-4.94 
-5.2 
-5.46 
V 


VIH 
TTL high-level 
input 
voltage 
2 
V 
I 
ooe 
-1170 
-840 


VIH 
EeL high-level 
input 
voltage: 
I 
25°C 
-1130 
-810 
mV 
I 
75°C 
-1070 
-735 


VIL 
TTL low-level 
input 
voltage 
0.8 
V 
I 
ooe 
-1950 
-1480 


VIL 
EeL low-level 
input 
voltage: 
I 
25°C 
-1950 
-1480 
mV 
I 
75°C 
-1950 
-1450 


11K 
TTL input 
clamp 
current 
-18 
mA 


TA 
Operating 
ambient 
temperature 
(see Note 31 
0 
75 
°e 


: The algebraic 
convention, 
in which 
the least positive 
(most negative) 
value is designated 
minimum, 
is used in this data sheet for logic 
voltage 
levels and temperature 
only. 


NOTeS: 
2. 
"unused. 
Oe1 should be tied directly 
to 
- 2 V. 


3: 
Each 10KH serit!s circuit 
has been designed 
to meet the dc specifications 
shown 
in the electrical 
characteristics 
table after 
thermal 
equilibrium 
has been established. 
The circuit 
is in a test socket or mounted 
on a printed 
circuit 
board, and transverse 
air flow 
greater 
than 
500 
linear ft/min 
is maintained. 


TEXAS 
• 
INSTRUMENTS 


SN10KHT5542 
OCTAL TlL·TO·ECL TRANSLATOR WITH OUTPUT ENABLE 


electrical 
characteristics 
over recommended 
operating 
ambient temperature 
range (unless otherwise 
noted) 
(see Note 2) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
A inputs 
and N2 
VCC = 4.5 
V, 
VEE = 
-4.94 
V, 
11- 
-18 
mA 
-1.2 
V 


II 
A inputs 
and N2 
VCC 
- 
5.5 V, 
VEE - 
-5.46 
V, 
VI 
- 
7 V 
0.1 
mA 


A inputs 
and M2 
VCC 
- 
5.5 V, 
VEE - 
-5.46 
V, 
VI 
- 
2.7 V 
20 


VCC = 5.5 V, 
VEE ~ 
-5.46 
V, 
VI = 
-840 
mV I 
ooC 
350 
IIH 
N10nly 
VCC 
~ 
5.5 V, 
VEE = 
- 5.46 
V, 
VI ~ 
-810 
mV 
125°C 
350 
~A 


VCC = 5.5 V, 
VEE = - 5.46 
V, 
VI 
- 
- 735 
mV I 
75°C 
350 


A inputs 'and N2 
VCC = 5.5 V, 
VEE = - 5.46 
V, 
VI = 0.5 
V 
-500 


O°C 
0.5 
IlL 
N10nly 
VCC = 5.5 V, 
VEE = 
-5.46 
V, 
VI = 
-1950 
mV 
25°C 
0.5 
~A 


75°C 
0.5 


ooC 
-1020 
-840 


VOH' 
VCC = 4.5 
V, 
VEE = - 5.2 V, 
± 5%, 
See Note 3 
25°C 
-980 
-810 
mV 


75°C 
-920 
-735 


ooC 
-1950 
-1630 


VOL' 
VCC 
~ 4.5 
V, 
VEE = 
- 5.2 V, 
± 5%, 
See Note 3 
25°C 
-1950 
-1630 
mV 


75°C 
- 1950 
-1600 


ICCH 
VCC 
- 
5.5 V, 
VEE - 
-5.46 
V 
15 
22 
mA 


ICCL 
VCC = 5.5 V, 
VEE = 
- 5.46 
V 
17 
25 
mA 


lEE 
VCC = 5.5 V, 
VEE ~ 
-5.46 
V 
-78 
-111 
mA 


Ci 
VCC = 5 V, 
VEE = 
-5.2 
V, 
f ~ 
10 MHz 
5 
pF 


switching 
characteristics 
over recommended 
ranges of operating 
ambient 
temperature 
and supply 
voltage 
(unless otherwise 
noted) 
(see Note 4) 


PARAMETER 
FROM (INPUT) 
TO (OUTPUT! 
MIN 
Typt 
MAX 
UNIT 


tpLH 
0.1 
1.7 
3.7 
Any A 
Y 
ns 
tPHL 
0.1 
1.6 
3.3 


tPLH 
oE1 
(ECL) 
0.8 
2.8 
5 
Y 
ns 
tpHL 
0.4 
2.3 
4.5 


tpLH 
oE2 
(TTL) 
0.8 
3 
5.3 
Y 
ns 
tpHL 
0.6 
2.5 
4.7 


tr 
1.5 
y 
ns 
tf 
1.5 


t All typical 
values 
are at VCC 
~ 
5 V, VEE = 
-5.2 
V, TA = 25°C. 
* The algebraic 
convention, 
in which 
the least positive 
(most 
negative) 
value is designated 
minimum, 
is used in this data sheet for logic 
voltage 
levels 
and temperature 
only. 
NOTES: 
2. 
Each 10KH series circuit 
has been designed 
to meet the de specifications 
shown 
in the electrical 
characteristics 
table after 
thermal 
equilibrium 
has been established. 
The circuit 
is in a test socket 
or mounted 
on a printed 
circuit 
board and transverse 
air flow 
greater 
than 
500 
linear ftImin 
is maintained. 


3. 
Outputs 
are terminated 
through 
a 50-0 resistor to 
- 2 V. 


4. 
load 
circuit 
and switching 
waveforms 
are shown 
in Section 
1. 
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SN10KHT5543 
OCTAL TlL·TO·ECL 
TRANSLATOR WITH OUTPUT ENABLE 


electrical 
characteristilcs 
over recommended 
operating 
ambient temperature 
range (unless otherwise 
noted) 
(see Note 2) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
A inputs 
and 0E2 
VCC 
= 4.5 
V, 
VEE = 
-4.94 
V, 
II = 
-18 
mA 
-1.2 
V 


II 
A inputs 
and 0E2 
VCC 
= 5.5 V, 
VEE = 
- 5.46 
V, 
VI 
- 
7 V 
0.1 
mA 


A inputs 
and 0E2 
VCC 
~ 5.5 V, 
VEE = 
- 5.46 
V, 
VI = 2.7 V 
20 


VCC 
- 
5.5 V, 
VEE - 
- 5.46 
V, 
VI 
- 
-840mV 
I 
ooC 
350 
IIH 
OEl 
only 
VCC 
= 5.5 V, 
VEE ~ -5.46 
V, 
VI = 
-810 
mV 
125°C 
350 
pA 


VCC 
= 5.5 V, 
VEE ~ -5.46 
V, 
VI 
~ 
- 735 
mV I 
75°C 
350 


A inputs 
and OE2 
VCC 
- 
5.5 V, 
VEE - 
-5.46 
V, 
VI - 
0.5 
V 
-500 


ooC 
0.5 
III 
OE1 only 
VCC 
= 5.5 V, 
VEE = 
- 5.46 
V, 
VI = 
-1950 
mV 
25°C 
0.5 
pA 


75°C 
0.5 


OoC 
-1020 
-840 


VOHt 
VCC 
~ 4.5 
V, 
VEE ~ - 5.2 V, 
± 5%, 
See Note 3 
25°C 
-980 
-810 
mV 


75°C 
-920 
-735 


ooC 
-1950 
-1630 


VOLt 
VCC 
= 4.5 
V, 
VEE = 
- 5.2 V, 
± 5%, 
See Note 
3 
25°C 
-1950 
-1630 
mV 


75°C 
-1950 
-1600 


ICCH 
VCC 
= 5.5 V, 
VEE = 
-5.46 
V 
17 
25 
mA 


'CCl 
VCC 
~ 
5.5 V, 
VEE ~ 
- 5.46 
V 
15 
22 
mA 


lEE 
VCC 
~ 
5.5 V, 
VEE ~ 
- 5.46 
V 
-77 
-111 
mA 


Ci 
VCC = 5 V, 
VEE = 
-5.2 
V, 
f = 10MHz 
5 
pF 


switching 
characteristics 
over recommended 
ranges of operating 
ambient 
temperature 
and supply 
voltage 
(unless otherwise 
noted) 
(see Note 4) 


PARAMETER 
FROM (INPUT) 
TO (OUTPUT) 
MIN 
Typt 
MAX 
UNIT 


tplH 
0.1 
1.5 
3 
Any A 
Y 
ns 
tpHl 
0.1 
1.5 
3.3 


tplH 
OEl 
(ECl) 
0.6 
2.2 
4.3 
Y 
ns 
tpHl 
0.5 
2.4 
4.3 


tPlH 
OE2 (TTl) 
0.7 
2.2 
4.4 


Y 
ns 
tpHl 
0.5 
2.6 
4.7 


tr 
1.5 


Y 
ns 
tf 
1.5 


t All typical 
values 
are at VCC = 5 V. VEE ~ 
- 5.2 V, TA = 25°C. 
t The algebraic 
convention, 
in which 
the least positive 
(most 
negative) 
value is designated 
minimum, 
is· used in this data sheet for logic 
voltage 
levels and temperature 
only. 


NOTES: 
2. 
Each 10KH series circuit 
has been designed 
to meet the de specifications 
shown 
in the electrical 
characteristics 
table after 
thermal 
equilibrium 
has been established. 
The circuit 
is in a test socket 
or mounted 
on a printed 
circuit 
board and transverse 
air flow 
greater than 500 linear ft/min 
is maintained. 
3. 
Outputs 
are terminated 
through 
a 50-0 resistor to 
- 2 V. 
4. 
Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 
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ECL and TTL Output-Enable 
Inputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
Vcc. VEE, and GND 
Configurations 
Minimize 
High-Speed 
Switching 
Noise 


Package 
Options 
Include 
"Small 
Outline" 
Packages 
and Standard 
Plastic 300-mil 
DIPs 


description 


The 
SN10KHT5562 
and 
SN100KT5562 
are 
noninverting 
TTLJECL transceivers 
designed 
to 
translate 
signals 
between 
ECl 
and 
TTL 
environments. 
The A port (TTL port) is designed 
to source 15 mA and sink 48 mA. The B port (ECl 
port) is designed to drive a 50-Q load terminated 
to-2V. 


The A and B ports have complementary 
output- 


enable inputs, both of which are ECL-compatible. 
When the A-port output enable (GBA) is high, the 
device transmits data from the B bus to the A bus. 
When 
GBA 
is low, the A outputs 
are in the 
high-impedance 
state. 
When GAB 
is low, the 
device transmits data from the A bus to the B bus; 
when GAB 
is high, the 
B outputs 
are in the 
high-impedance 
state. 


When GAB is low and GBA is high, the device is 
in the isolation mode. 


The SN1OKHT5562 is compatible with 10KH ECL 
and is characterized 
for operation 
from O°C to 
75°C. 


The SN100KT5562 
is compatible with 100K ECL 
and is characterized 
for operation 
from O°C to 
85°C. 
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OCTAL TTUECL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
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ECl 
and TTl 
Output-Enable 
Inputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center-Pin 
VCC' VEE, and GND 
Configurations 
Minimize 
High-Speed 
Switching 
Noise 


Package Options 
Include 
"Small 
Outline" 
Packages 
and Standard 
Plastic 300-mil 
DIPs 


description 


The 
SN10KHT5563 
and 
SN100KT5563 
are 
inverting 
TTL/ECL 
transceivers 
designed 
to 
translate 
signals 
between 
ECl 
and 
TTl 
environments. 
The A port (TTl port) is designed 
to source 15 mA and sink 48 mA. The B port (ECL 
port) is designed to drive a 50-Q load terminated 
to-2V. 


The A and B ports have complementary 
output- 
enable inputs, both of which are ECL-compatible. 
When the A-port output enable (GBA) is high, the 
device transmits data from the B bus to the A bus; 
when GBA is low, the A outputs are in the high- 
impedance state. When GAB is low, the device 
transmits data from the A bus to the B bus; when 
GAB 
is high, the 
B outputs 
are in the 
high- 
impedance state. 


When GAB is low and GBA is high, the device is 
in the isolation mode. 


The SN1OKHT5563 is compatible with 10KH ECl 
and is characterized 
for operation 
from O°C to 
75°C. 


The SN1OOKT5563 is compatible with 100K ECl 
and is characterized 
for operation 
from O°C to 
85°C. 
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INSlRUMENlS 


ECL and TTL Output-Enable 
Inputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center-Pin 
VCC. VEE. and GND 
Configurations 
Minimize 
High-Speed 
Switching 
Noise 


Package 
Options 
Include 
"Small 
Outline" 
Packages 
and Standard 
Plastic 300-mll 
DIPs 


description 


The 
SN10KHT5564 
and 
SN100KT5564 
are 
inverting 
TTLJECl 
transceivers 
designed 
to 
translate 
signals 
between 
ECl 
and 
TTl 
environments. 
The A port (TTl port) is designed 
to source 15 mA and sink 48 mA. The 8 port (ECl 
port) is designed to drive a 50-Q load terminated 
to-2V. 


When the output-enable input IT is low, the device 
transmits data from the A bus to the 8 bus or from 
the 8 bus to the A bus, depending upon the level 
atthe direction control (DIR) input. When IT is high, 
both buses are in the high-impedance 
state. 80th 
IT and DIR are ECl-compatible. 


The SN1 OKHT5564 is compatible with 10KH ECl 
and is characterized 
for operation 
from O'C to 
75'C. 


The SN100KT5564 
is compatible with 100K ECl 
and is characterized 
for operation 
from O'C to 
85'C. 
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ECl 
and TTl 
Output-Enable 
Inputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center-Pin 
VCC, VEE, and GND 
Configurations 
Minimize 
High-Speed 
Switching 
Noise 


Package Options 
Include 
"Small 
Outline" 
Packages 
and Standard 
Plastic 300-mil 
DIPs 


description 


The 
SN10KHT5565 
and 
SN100KT5565 
are 
noninverting 
TTLJECl 
transceivers 
designed to 
translate 
signals 
between 
ECl 
and 
TTl 
environments. 
The A port (TTl port) is designed 
to source 15 mA and sink 48 mA. The B port (ECl 
port) is designed to drive a 50-Q load terminated 
to -2 V. 


When the output-enable input G is low, the device 
transmits data from the A bus to the B bus or from 
the B bus to the A bus, depending upon the level 
althe direction control (DIR) input. When Gis high, 
both buses are in the high-impedance 
state. Both 
G and DIR are ECl-compatible. 


TheSN10KHT5565 
scompatiblewith 
10KH ECl 
and is characterized 
for operation 
from O°C to 
75°C. 


The SN1OOKT5565 is compatible with 1OOKECl 
and is characterized 
for operation 
from O°C to 
85°C. 
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• 
10KH Compatible 
ow OR NT PACKAGE 


(TOP VIEW) 
• 
ECl 
and TIl 
Control 
Inputs 


1 U 24 
10 
10 
• 
Nonlnvertlng 
Outputs 
20 
2 
23 
20 
30 
3 
22 
30 
• 
Flow-Through 
Architecture 
Optimizes 
PCB 
40 
4 
21 
40 
layout 
Vcc 
5 
20 
OE (ITl) 
• 
Center Pin VCC, VEE, and GND 
GNO 
6 
19 
VEE 


Configurations 
Minimize 
High-Speed 
GNO 
7 
18 
GNO 


SWitching 
Noise 
GNO 
8 
17 
lE (Eel) 
50 
9 
16 
50 
• 
Package 
Options 
Include 
"Small 
Outline" 
60 
60 
10 
15 
Packages 
and Standard 
Plastic 300-mll 
70 
11 
14 
70 
DIPs 
80 
12 
13 
80 


description 


This octal ECl-to-TTl 
translator 
is designed to provide efficient translation 
between a 10KH ECl 
signal 
environment and a TTl signal environment. This device is designed specifically to improve the performance and 
density of ECl-to- TIl 
CPU/bus-oriented 
functions 
such as memory address 
drivers, 
clock drivers, 
and 
bus-oriented receivers and transmitters. 


The eight latches of the SN1 OKHT5573 are transparent D-type latches. 
While latch enable (lE) is low, the Q 
outputs follow the data (D) inputs. When lE is high, the Q outputs are latched at the levels that were set up at 
the D inputs. 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance third state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 
Output-enable OE does not affect the internal operations 
of the latches. 
Old data can be retained or new data can be entered while the outputs are off. 


The SN1OKHT5573 is characterized for operation from 0° to 75°C. 


logic 
symbolt 


LE 


OE 
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10 
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logic diagram (positive logic) 
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TRANSPARENT LATCHES AND i-STATE OUTPUTS 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC """"""""""""".""""",.""""""""", 
- 0,5 V to 7 V 


Supply voltage range, VEE 
"""",,,,,,,,,,,,,,,,,,' 
.. ",,,,,,,,,,,, 
.. ,, 
,, .. , ... 
,. - 8 V to 0 V 


Input voltage range, TTl 
(see Note 1) 
" 
, 
, .. " .. " 
, 
, 
, .. "... 
- 1.2 V to 7 V 


Input voltage range, ECl 
., .. , 
" 
, 
, 
" 
, .. '" 
.. , 
, 
, 
VEE to 0 V 
Input current range, TTl 
.. " 
, 
" 
' 
, 
" 
, .. ', 
" .. , - 30 mA to 5 mA 


Current into any output in the low state 
, 
, 
" .. ',." 
,' •.. , .. ".,."." 
, 96 mA 


Voltage applied to any output in the disabled or power-off state 
.. , 
, .. , .... 
, .. ".,.. 
- 0,5 V to 5.5 V 


Voltage applied to any output in the high state 
, 
, 
, ..•. 
, .. , 
,.. 
- 0.5 V to VCC 
Operating free-air temperature 
range 
." 
.. , 
, 
, •......... 
, 
, 
, .. ,........ 
O°C to 75°C 


Storage temperature 
range 
, .. " 
" 
, 
, - 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
cond~ions 
for extended 
periods 
may affect device 
reliability. 


NOTE 
1: The TIL 
input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 


MIN 
NOM 
MAX 
UNIT 


VCC 
TIL 
supply 
voltage 
4.5 
5 
5,5 
V 


VEE 
ECL supply 
voltage 
-4.94 
-5.2 
-5.46 
V 


VIH 
TIL 
high-level 
input voltage 
2 
V 


VIL 
TIL 
low-level 
input voltage 
0.8 
V 


11K 
TIL 
input clamp 
current 
-18 
mA 


O'C 
-1170 
-840 


VIH 
ECL high-level 
input voltage 
(see Note 2) 
25'C 
-1130 
-810 
mV 


75'C 
-1070 
-735 


O'C 
-1950 
-1480 


VIL 
ECL low-level 
input voltage 
(see Note 2) 
25'C 
-1950 
-1480 
mV 


75'C 
-1950 
-1450 


IOH 
High-level 
output 
current 
-15 
mA 


IOL 
Low-level 
output 
current 
48 
mA 


TA 
Operating 
free-air 
temperature 
0 
75 
·c 


NOTE 
2: 
The algebraic 
convention, 
in which 
the least positive 
(most negative) 
value 
is designated 
minimum, 
is used in this data sheet 
for logic 


levels 
only, 


TEXAS -Ii} 
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SN10KHT5573 
OCTAL ECL-TO-TTL TRANSLATOR WITH D-TYPE 
TRANSPARENT 
LATCHES AND 3-STATE OUTPUTS 


D3509, MAY 199()-REVISED 
OCTOBER 1990 


electrical 
characteristics 
over 
recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
OE only 
VCC 
=4.5V, 
VEE = - 4.94 V, 
11=-18mA 
-1.2 
V 


II 
OE only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =7V 
0.1 
mA 


IIH 
OE only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI = 2.7V 
20 
!4A 


IlL 
OE only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI = 0.5 V 
-0.5 
mA 


VCC = 5.5 V, 
VEE = - 5.46 V, 
VI =- 
840V 
O'C 
350 


IIH 
Data inputs 
and [E 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI=-810V 
25'C 
350 
!4A 


VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =-735V 
75'C 
350 


O'C 
0.5 


IlL 
Data inputs 
and [E 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =-1950V 
25'C 
0.5 
!4A 


75'C 
0.5 


VCC 
= 4.5 V, 
IOH=-3mA, 
VEE =- 
5.2V 
± 5% 
2.4 
3.3 
VOH 
VCC 
= 4.5 V, 
IOH=-15mA, 
VEE = - 5.2 V ± 5% 
2 
3.1 
V 


VOL 
VCC 
= 4.5 V, 
10L= 
48 mA, 
VEE =-5.2 
V ± 5% 
0.38 
0.55 
V 


10ZH 
VCC 
= 5.5 V, 
VO=2.7V, 
VEE =-5.46 
V 
50 
!4A 


lOlL 
VCC 
= 5.5 V, 
Va 
= 0.5 V, 
VEE =- 
5.46 V 
-50 
!4A 


10S* 
VCC 
= 5.5 V, 
Va 
=OV, 
VEE=-5.46V 
-100 
-225 
mA 


ICCH 
VCC 
= 5.5 V, 
VEE=-5.46V 
62 
89 
mA 


ICCL 
VCC 
= 5.5 V, 
VEE =-5.46V 
78 
111 
mA 


ICCl 
VCC 
= 5.5 V, 
VEE=-5.46V 
75 
108 
mA 


lEE 
VCC 
= 5.5 V, 
VEE=-5.46V 
-34 
-48 
mA 


Ci 
VCC=5V, 
VEE=-5.2V 
5 
pF 


Co 
VCC=5V, 
VEE =-5.2V 
7 
pF 


t All typical 
values 
are at VCC 
.~5 V, VEE = - 5.2 V, and TA = 25'C. 


* Not more than one output 
should 
be tested 
at a time, 
and the duration 
of the test should 
not exceed 
10 ms. 


Vcc 
= 4.5 V to 5.5 V, 


VEE = - 4.94 V to - 5.46 V, 


UNIT 
TA = MIN to MAXi 


MIN 
MAX 


tw 
Pulse 
duration, 
LE high 
4 
ns 


tsu 
Setup 
time, 
data before 
LEI 
1 
ns 


th 
Hold time, 
data after LE I 
1 
ns 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (see Note 3) 


CL = 50 pF, 


FROM 
TO 
RT = 500 Q, 


PARAMETER 
R2 = 500 
Q, 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


MIN 
TYPT 
MAX 


tpLH 
1.9 
3.9 
6.4 


tpHL 
0 
Q 
2.3 
4.2 
6.8 
ns 


tPLH 
IT 
2.2 
4 
6.7 
Q 
ns 


tpHL 
2.6 
4.5 
7.2 


tpZH 
OE 
1.1 
3.2 
5.9 
a 
ns 
tpZL 
2.3 
4.6 
7.8 


tpHZ 
OE 
a 
1.8 
4 
5.9 
ns 
tpLZ 
0.6 
3.4 
6.5 
t All typical 
values 
are at VCC = 5 V, VEE = - 5.2 V, and T A = 25'C. 
NOTE 
3: 
Load circurt and voltage 
waveforms 
are shown 
in Section 
1.7 
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10 
• 
Nonlnvertlng 
Outputs 
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Flow-Through 
Architecture 
Optimizes 
PCB 
40 
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21 
layout 
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description 


This octal ECl-to-Trl 
translator 
is designed to provide efficient translation 
between a 100K ECl 
signal 
environment and a n-L signal environment. This device is designed specifically to improve the performance and 
density of ECL-to-n'L 
CPU/bus-oriented 
functions such as memory address drivers, clock drivers, and bus 
oriented receivers and transmitters, 


The eight latches of the SN 1OOKT5573 are transparent 
D-type latches, While latch enable (lE) is low, the Q 
outputs follow the data (D) inputs, When LE is high, the Q outputs are latched at the levels that were set up at 
the D inputs. 


A buffered output-enable 
input (OE) can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines 
without need for interface or pullup components. Output-enable 
OE does not affect the internal operations of 
the latches. Old data can be retained or new data can be entered while the outputs are off, 


The SN1 OOKT5573 is characterized for operation from 0° to 85° C. 


logic symbolt 
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OE 
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L 
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00 


H 
X 
X 
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tThis symbol is in accordance with ANSI/IEEE Std 91-19B4 and 
IEC Publication 617-12, 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Supply voltage range, VEE 
....................................•...............••.•... 
- 8 V to a V 
Input voltage range, TTl 
(see Note 1) 
............•................................... 
- 1.2 V to 7 V 
Input voltage range, ECl 
VEE to a V 
Input current range, TTl 
......................................•...............•.. 
- 30 mA to 5 mA 
Current into any output in the low state 
.........................•........................... 
96 mA 
Voltage applied to any output in the disabled or power-off state 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state 
- 0.5 V to VCC 
Operating free-air temperature range 
........................•..............••......... 
O°C to 85°C 
Storage temperature 
range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings· 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
cond~ions 
beyond 
those 
indicated 
under 
"recommended 
operating 
cond~ions· 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
cond~ions 
for extended 
periods 
may affect 
device 
reliabil~. 


NOTE 
1: The TIL 
input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 
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MIN 
NOM 
MAX 
UNIT 


VCC 
TIl 
supply voltage 
4.5 
5 
5.5 
V 


VEE 
ECl supply voltage 
-4.2 
-4.5 
-4.8 
V 


VIH 
TIl 
high-level input voltage 
2 
V 


Vil 
TIl 
low-level input voltage 
0.8 
V 


11K 
TIl 
input clamp current 
-18 
mA 


VIH 
ECl high-level input voltaget 
-1150 
-840 
V 


Vil 
ECl low-level input voltaget 
-1810 
-1490 
V 


IOH 
High-level output current 
-15 
mA 


IOl 
low-level output current 
48 
mA 


TA 
Operating temperature 
0 
85 
'c 


electrical characteristics 
over recommended operating free·air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP* 
MAX 
UNIT 


VIK 
OE only 
VCC = 4.5 V, 
VEE =-4.2V, 
11=-18mA 
-1.2 
V 


II 
OE only 
VCC = 5.5 V, 
VEE=-4.8V, 
VI =7V 
0.1 
mA 


IIH 
OE only 
VCC = 5-.5V, 
VEE=-4.8V, 
VI = 2.7V 
20 
flA 


III 
OE only 
VCC=5.5V, 
VEE =-4.8V, 
VI = 0.5V 
-0.5 
mA 


IIH 
Data inputs and lE 
VCC = 5.5 V, 
VEE =-4.8V, 
VIH=-840mV 
350 
flA 


III 
Data inputs and lE 
VCC = 5.5 V, 
VEE=-4.8V, 
Vll=-1810mV 
0.50 
flA 


VCC = 4.5 V, 
VEE =-4.5V 
%0.3 V, 
IOH =-3mA 
2.4 
3.3 


VOH 
VCC=4.5V, 
VEE =-4.5V% 
0.3 V, 
IOH=-15mA 
2 
3.1 
V 


VOL 
VCC =4.5V, 
VEE =-4.5V%0.3 
V, 
IOl= 
48mA 
0.38 
0.55 
V 


IOlH 
VCC=5.5V, 
VEE =-4.8V, 
Vo = 2.7V 
50 
flA 


lOll 
VCC = 5.5 V, 
VEE =-4.8V, 
Vo = 0.5 V 
-50 
flA 


IOS§ 
VCC -5.5V, 
VEE =-4.8V, 
VO-OV 
-100 
-225 
mA 


ICCH 
VCC = 5.5 V, 
VEE=-4.8V 
62 
89 
mA 


ICCl 
VCC = 5.5 V, 
VEE =-4.8V 
77 
111 
mA 


ICCl 
VCC = 5.5 V, 
VEE =-4.8V 
75 
108 
mA 


lEE 
VCC = 5.5 V, 
VEE =-4.8V 
-34 
-48 
mA 


Ci 
VCC=5V, 
VEE =-4.5V 
5 
pF 


Co 
VCC = 5 V, 
VEE =-4.5V 
7 
pF 


* All typical values are at VCC " 5 V, VEE =- 4.5 V, and TA = 25'C. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


TEXAS .., 
INSlRUMENlS 


Vcc = 4.5 V to 5.5 V, 


VEE =-4.2Vto-4.8V, 
UNIT 
TA = MIN to MAXt 


MIN 
MAX 


tw 
Pulse duration, LE high 
4 
ns 


tsu 
Setup time, data before LE~ 
1 
ns 


th 
Hold time, data after LE~ 
1 
ns 


switching characteristics 
over recommended ranges of supply voltage and operating free-air 
temperature (see Note 2) 


CL = 50 pF, 


R1 = 500 Q, 


PARAMETER 
FROM 
TO 
R2 = 500 Q, 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


MIN 
TYP* 
MAX 


tpLH 
1.9 
3.9 
6.4 


tpHL 
D 
Q 
2.3 
4.2 
6.8 
ns 


tpLH 
LE 
2.2 
4 
6.7 
Q 
ns 
tPHL 
2.6 
4.5 
7.2 


tpZH 
OE 
1.1 
3.2 
5.9 
Q 
2.3 
4.6 
7.8 
ns 
tpZL 


tpHZ 
OE 
Q 
1.8 
4 
5.9 
ns 
tpLZ 
0.6 
3.4 
6.5 


; All typical values are at VCC = 5 V, VEE = - 4.5 V, and TA = 25°C. 
NOTE 2; Load circuit and voltage waveforms are shown in Section 1. 
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translator 
is designed to 
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provide efficient translation between a 1OKH ECl 
signal environment and a TIl 
signal environment. 


This device is designed specifically to improve the performance and density of ECl-to-TIl 
CPU/bus-oriented 
functions such as memory-address 
drivers, clock drivers, and bus-oriented receivers and transmitters, 


The eight flip-flops of the SN1 OKHT5574 are edge-triggered 
D-type flip-flops. 
On the positive transition of the 
clock, the Q outputs are set to the logic levels that were set up at the D inputs. 


A buffered output-enable input (OE) can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) 01' a high-impedance 
state. 
In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. 
The high-impedance 
third state and increased drive provide the capability to drive 
bus lines without need for interface or pullup components. 


The output-enable 
input OE does not affect the internal operations of the flip-flops. 
Old data can be retained 
or new data can be entered while the outputs are off, 


The SN1OKHT5574 is characterized for operation from O°C to 75°C. 
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absolute maximum ratings over operating temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
, 
, 
,........ 
- 0.5 V to 7 V 
Supply voltage range, VEE 
.............•................••..............•........... 
" 
- 8 V to 0 V 
Input voltage range: TTl 
(see Note 1) 
, 
, 
, 
, 
-1.2 
Vto 7 V 
ECl 
, 
,.................................................... 
VEE to 0 V 
Voltage applied to any output in the disabled or power-off state 
, 
, •.. , .. ". 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state 
- 0.5 V to Vcc 
Input current range, (TIl) 
., 
,............................................. 
- 30 mA to 5 mA 
Current into any output in the low state 
96 mA 
Operating free-air temperature range 
, 
, 
",. 
O°C to 75°C 
Storage temperature range 
, 
" 
, 
, 
, .. , 
" 
,., 
, .. , 
" 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only, and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute·maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The TTl 
input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 


MIN 
NOM 
MAX 
UNIT 


VCC 
TTl 
supply 
voltage 
4.5 
5 
5.5 
V 


VEE 
ECl 
supply 
voltage 
-4.94 
-5.2 
- 5.46 
V 


VIH 
TTl 
high-level 
input voltage 
2 
V 


Vil 
TTl 
low-level 
input voltage 
0.8 
V 


TA = O·C 
-1170 
-840 


VIH 
ECl 
high-level 
inpul voltage* 
TA = 25·C 
-1130 
-810 
mV 


TA = 75·C 
-1070 
-735 


TA = O·C 
-1950 
-1480 


Vil 
ECl 
low-level 
input voltage* 
TA = 25·C 
-1950 
-1480 
mV 


TA = 75·C 
-1950 
-1450 


11K 
TTl 
input clamp 
current 
-18 
mA 


IOH 
High-level 
output 
current 
-15 
mA 


IOl 
low-level 
output 
current 
48 
mA 


TA 
Operating 
free-air 
temperature 
range 
0 
75 
·C 


TEXAS ." 


INSlRUMENlS 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
IOEonly 
VCC =4.5V, 
VEE =- 4.94 V, 
II =-18mA 
-1.2 
V 


VCC =4.5V, 
VEE = - 5.2 V:5%, 
'OH=-3mA 
2.4 
3.3 
VOH 
VCC=4.5V, 
VEE = - 5.2 V:5%, 
'OH=-15mA 
2 
3.1 
V 


VOL 
VCC =4.5V, 
VEE =- 5.2 V:5%, 
10L= 48 mA 
0.38 
0.55 
V 


II 
OE only 
VCC = 5.5 V, 
VEE = - 5.46 V, 
VI =7V 
0.1 
mA 


IIH 
OE only 
VCC = 5.5 V, 
VEE = - 5.46 V, 
V, = 2.7 V 
20 
IlA 


IlL 
OE only 
VCC = 5.5 V, 
VEE = - 5.46 V, 
VI = 0.5 V 
-0.5 
mA 


VCC = 5.5 V, 
VEE = - 5.46 V, 
VI =- 840 mV 
TA = O'C 
350 


IIH 
Data inputs and CLK 
VCC = 5.5 V, 
VEE = - 5.46 V, 
VI =- 810 mV 
TA = 25'C 
350 
IlA 


VCC =5.5V, 
VEE = - 5.46 V, 
VI =-735 
mV 
TA = 75'C 
350 


TA = O'C 
0.5 


IlL 
Data inputs and CLK 
VCC = 5.5 V, 
VEE =- 5.46 V, 
VI=-1950mV 
TA = 25'C 
0.5 
IlA 


TA = 75'C 
0.5 


10lH 
VCC =5.5V, 
VEE = - 5.46 V, 
Vo = 2.7V 
50 
IlA 


lOll 
VCC = 5.5 V, 
VEE =- 5.46 V, 
VO=0.5V 
-50 
IlA 


10S* 
VCC =5.5V, 
VEE = - 5.46 V, 
VO=OV 
-100 
-225 
mA 


ICCH 
VCC = 5.5 V, 
VEE =-5.46V 
66 
95 
mA 


'CCL 
VCC =5.5V, 
VEE =- 5.46 V 
76 
110 
mA 


ICCl 
VCC =5.5V, 
VEE =- 5.46 V 
74 
106 
mA 


lEE 
VCC = 5.5 V, 
VEE =- 5.46 V 
-43 
-61 
mA 


Ci 
VCC = 5.5 V, 
VEE =- 5.2 V, 
1= 10 MHz 
5 
pF 


Co 
VCC = 5.5 V, 
VEE =- 5.2 V, 
1=10MHz 
7 
pF 


t All typical values are at VCC = 5 V, VEE = - 5.2 V, TA = 25·C. 
* Not more than one output should be tested at a time, and the duration 01the test should not exceed 10 ms. 


Vcc = 4.5 V to 5.5 V, 


VEE = - 4.94 Vto- 
5.46 V, 


TA = MIN to MAX§ 
UNIT 


MIN 
MAX 


CLK high 
4 
tw 
Pulse 
duration 
CLKlow 
4 
ns 


Data high 
1 
tsu 
Setup time betort! CLK! 
Data low 
1 
ns 


Hold time after CLK! 
Data high 
1 
th 
Data low 
1 
ns 
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switching 
characteristics 
over recommended 
ranges of operating free-air temperature 
and supply 
voltage (see Note 2) 


CL = 50 pF, 


FROM 
TO 
R1 = 500 Q, 


PARAMETER 
(INPUT) 
(OUTPUT) 
R2 = 500 
Q 
UNIT 


MIN 
TYPT 
MAX 


fmax 
200 
300 
MHz 


lpLH 
2.3 
4.1 
7 


tpHL 
CLK 
Q 
2.9 
4.6 
7.4 
ns 


lPZH 
OE 
1.9 
3.6 
6.3 


tpZL 
Q 
2.7 
4.8 
7.7 
ns 


lpHZ 
OE 
2.1 
3.9 
6.1 


tpLZ 
Q 
0.5 
3.4 
6.3 
ns 


t All typical 
values 
are at VCC = 5 V, VEE = - 5.2 V, TA = 25'C. 
NOTE 
2: 
Load circu~ and voltage 
wavefonms 
are shown 
in Section 
1. 
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The eight flip-flops of the SN1OOKT5574 are edge-triggered 
D-type flip-flops. 
On the positive transition of the 
clock, the Q outputs are set to the logic levels that were set up at the D inputs. 


A buffered output··enable input (OE) can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. 
In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. 
The high-impedance 
third state and increased drive provide the capability to drive 
bus lines without need for interface or pullup components. 


The output-enabhl 
input OE does not affect the internal operations of the flip-flops. 
Old data can be retained 
or new data can be entered while the outputs are off. 


The SN100KT5574 
is characterized for operation from O·C to 85·C. 
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absolute maximum ratings over operating temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Supply voltage range, VEE 
- 8 V to 0 V 
Input voltage range: TTl 
(see Note 1) 
- 1.2 V to 7 V 
ECl 
VEE to 0 V 
Voltage applied to any output in the disabled or power-off state 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state 
.............................•.......... 
- 0.5 V to Vcc 


Input current range, TTl 
- 30 mA to 5 mA 
Current into any output in the low state 
..................................•.................. 
96 mA 
Operating free-air temperature range 
O°C to 85°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only. and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The TIl 
input vo tage ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 


MIN 
NOM 
MAX 
UNIT 


VCC 
TIl 
supply 
voltage 
4.5 
5 
5.5 
V 


VEE 
ECl 
supply 
voltage 
-4.2 
-4.5 
-4.8 
V 


VIH 
TIl 
high-level 
input voltage 
2 
V 


Vil 
TIl 
low-level 
input voltage 
0.8 
V 


11K 
TIl 
input clamp 
current 
-18 
mA 


VIH 
ECl 
high-level 
input voltage; 
-1150 
-840 
mV 


Vil 
ECl 
low-level 
input voltage; 
-1810 
-1490 
mV 


IOH 
High-level 
output 
current 
-15 
mA 


IOl 
low-level 
output 
current 
48 
mA 


TA 
Operating 
temperature 
range 
0 
85 
"C 
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electrical characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
OE only 
Vee =4.5 V. 
VEE =- 4.2V. 
11=-18mA 
-1.2 
V 


Vee =4.5 V. 
VEE =- 4.5 V ± 0.3 V, 
IOH=-3mA 
2.4 
3.3 
VOH 
Vee =4,5 V. 
VEE =-4.5 
V± 0.3 V, 
IOH=-15mA 
2 
3.1 
V 


VOL 
Vee =4.5 V. 
VEE =- 4.5 V ± 0.3 V, 
10L =4B mA 
0.38 
0.55 
V 


II 
OE only 
Vee =5.5V. 
VEE =-4.8V. 
VI =7V 
0.1 
mA 


IIH 
OE only 
Vee = 5.5 V. 
VEE =-4.8V. 
VI = 2.7 V 
20 
!JA 


IlL 
OE only 
Vee = 5.5 V. 
VEE =-4.8V. 
VI = 0.5 V 
-0.5 
mA 


IIH 
Data inputs and CLK 
VCC = 5.5V. 
VEE =- 4.8V. 
VIH =- 840 mV 
350 
!JA 


IlL 
Data inputs and CLK 
VCC = 5.5V. 
VEE=-4.8V, 
VIL=-1810mV 
0.50 
!JA 


10lH 
VCC = 5.5 V, 
VEE =-4.8V, 
VO=2.7V 
50 
!JA 


lOlL 
VCC = 5.5 V, 
VEE=-4.8V, 
Vo =0.5 V 
-50 
!JA 


lost 
VCC = 5.5 V. 
VEE=-4.8V, 
Vo =OV 
-100 
-225 
mA 


tecH 
VCC = 5,5 V, 
VEE=-4.8V 
66 
95 
mA 


ICCL 
Vec = 5.5V. 
VEE=-4.8V 
76 
110 
mA 


leel 
VCC = 5.5V. 
VEE =- 4.8V 
74 
106 
mA 


lEE 
VCC = 5.5 V. 
VEE=-4.8V 
-43 
-61 
mA 


Ci 
VCC=5.5V. 
VEE =- 4.5V 
5 
pF 


Co 
Vce=5.5V. 
VEE =-4.5V 
7 
pF 


t All typical values are at VCC = 5 V. VEE = - 4.5 V. TA = 25·C. 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


Vcc = 4.5 V to 5.5 V. 


VEE =-4.2Vto- 
4.8 V, 


TA = MIN to MAX§ 
UNIT 


MIN 
MAX 


CLKhigh 
4 


tw 
Pulse duration 
CLKlow 
4 
ns 


Data high 
1 


th 
Hold time after CLK! 
Data low 
1 
ns 


tsu 
Setup time before CLK! 
Data high 
1 
Data low 
1 
ns 
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switching 
characteristics 
over recommended 
ranges of operating free-air temperature 
and supply 
voltage (see Note 2) 


CL = 50 pF. 


FROM 
TO 
Rl 
=5000, 


PARAMETER 
(INPUT) 
(OUTPUT) 
R2 = 500 0 
UNIT 


MIN 
TYpt 
MAX 


fmax 
200 
300 
MHz 


tpLH 
2.3 
4.1 
7 


tPHL 


CLK 
Q 
2.9 
4.6 
7.4 
ns 


tpZH 
OE 
1.9 
3.6 
6.3 


tPZL 


Q 
2.7 
4.8 
7.7 
ns 


tpHZ 
OE 
2.1 
3.9 
6.1 
Q 
ns 
tpLZ 
0.5 
3.4 
6.3 
t All typical 
values 
are at VCC 
= 5 V, VEE = - 4.5 V, TA = 25'C. 


NOTE 
2: 
Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 
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TRANSLATORS WITH D·TYPE 
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• 
ECL and TTL Control 
Inputs 
DW OR NT PACKAGE 
(TOP VIEW) 
• 
Inverting 
Outputs 
10 
1 U 24 
10 
• 
Flow-Through 
Architecture 
Optimizes 
PCB 
20 
2 
23 
2D 


Layout 
30 
3 
22 
3D 
40 
4 
21 
40 
• 
Center-Pin 
VCC, VI?:E,and GND 
vcc 
OE (TTL) 
5 
20 
Configuration 
Minimizes 
High-Speed 
GND 
6 
19 
VEE 
Switching 
Noise 
GND 
7 
18 
GNO 
• 
Package Options 
Include 
"Small 
Outline" 
GNO 
8 
17 
LE (EeL) 


Packages 
and Standard 
Plastic 300-mil 
50 
9 
16 
50 


DIPs 
60 
10 
15 
60 


70 
11 
14 
70 


description 
80 
12 
13 
80 


The SN1OKHT5575 and SN1OOKT5575 are octal ECl-to-TTl 
inverting translators designed to provide efficient 
translation between 1OKHor 1OOKEClsignal 
environments, respectively, and a TTl signal environment. 
These 
devices are designed specifically to improve the performance and density of ECl-to-TTl 
CPU/bus-oriented 
functions such as memory address drivers, clock drivers, receivers, and transmitters. 


The eight latches of the '5575 are transparent 
D-type latches. 
When latch enable (lE) is high, the Q outputs 
follow the complements of the data (D) inputs. When lE is taken low, the Q outputs are latched at the inverse 
of the levels that were set up at the D inputs. 


A buffered output-enable 
input (OE) can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. 
In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance 
state and increased drive give the device the capability to drive 
bus lines without need for interface or pullup components. The OE input does not affect the internal operations 
of the latches. Old data can be retained or new data can be entered while the outputs are in the high-impedance 
state. 


The SN10KHT5575 
is compatible with 10KH ECl 
and Is characterized for operation from O°C to 75°C. The 
SN100KT5575 
is compatible with 1OOKECl and is characterized for operation from O°C to 85°C. 


INPUTS 
OUTPUT 
(TTL) 


OE 
LE 
D 
Q 


L 
L 
L 
H 


L 
L 
H 
L 


L 
H 
X 
00 


H 
X 
X 
Z 
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logic symbolt 
logic diagram (positive logic) 


20 
LE 
OE 


OE 
LE 


10 
10 
10 
24 
20 
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10 


3D 
30 


40 
40 
23 
20 


50 
50 
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60 
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70 
70 
22 
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3D 
ECL/TTL 
80 
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21 
40 
t ThissymbolisinaccordancewithANSI/IEEEStd91·1984and 
40 
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OCTAL ECL-TO-TTL TRANSLATORS WITH D-TYPE 
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ECl 
and TTl 
Control 
Inputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
layout 


Center-Pin 
VCC. VIEE. and GND 
Configuration 
Minimizes 
High-Speed 
Switching 
Noise 


Package Options 
Include 
"Small 
Outline" 
Packages 
and Standard 
Plastic 30o-mll 
DIPs 


ow OR NT PACKAGE 
(TOP VIEW) 


10 
20 
30 
40 
Vcc 
GNO 
GNO 
GNO 
50 
60 
70 
80 


10 
20 


3D 
40 
OE(TTL) 
VEE 
GNO 
CLK(ECL) 
50 
60 
70 
80 
The SN1OKHT5576 and SN1OOKT5576 are octal 
ECL-to-TTL 
inverting 
translators 
designed 
to 
provide 
efficient 
translation 
between 
an 
ECl 
signal environment and aTTlsignal 
environment. 


These 
devices 
are 
designed 
specifically 
to 
improve 
the 
performance 
and 
density 
of 
ECL-to-TTL 
CPU/bus-oriented 
functions such as memory address drivers, clock drivers, receivers, and transmitters, 


1 U 24 


2 
23 


3 
22 
4 
21 
5 
20 
6 
19 


7 
18 
8 
17 
9 
16 
10 
15 
11 
14 


12 
13 


The eight flip-flops of the '5576 are edge-triggered D-type flip-flops. 
On the positive transition of the clock, the 
Q outputs take on the complement of the logic levels that were set up at the 0 inputs. A buffered output-enable 
input (OE) can be used to place the eight outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines significantly, 
The high-impedance state and increased drive give the device the capability to drive bus lines without need for 
interface or pUliup components. The OE input does not affect the internal operations of the flip-flops. 
Old data 
can be retained or new data can be entered while the outputs are in the high-impedance 
state. 


The SN10KHT5576 
is compatible with 10KH ECl and is characterized 
for operation from O°C to 75°C. The 
SN100KT5576 
is compatible with 100K ECl and is characterized for operation from O°C to 85°C. 


INPUTS 
OUTPUT 
(TTl) 


OE 
ClK 
0 
Q 


l 
t 
l 
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l 
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H 
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logic symbolt 
logic diagram (positive logic) 
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t This symbolis inaccordance withANSI/IEEESid 91-1984 and 
40 
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10KH Compatible 


TTL Clock and ECl 
Control 
Inputs 


Noninverting 
Outputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center Pin VCC. VI:E, and GND 
Configurations 
Minimize 
High-Speed 
SWitching 
Noise 


Package Options 
Include 
"Small 
Outline" 
Packages 
and Standard 
Plastic 
DIPs 


ESD Protection 
Exceeds 2000 V Per 
MIL-STD·883C, 
Method 3015 


description 


This octal TTL-to-ECL 
translator 
is designed to 
provide efficient translation between a TTL signal 
environment and a 1DKH ECLsignal environment. 
This device is designed 
specifically 
to improve 
the 
performance 
and 
density 
of 
TTL-to-ECL 
CPU/bus-oriented 
functions 
such 
as 
memory 
address drivers, clock drivers, and bus-oriented 
receivers and transm itters. 


The eight flip-flops of the '5578 are edge-triggered 
Ootype flip-flops. On the positive transition of the 
clock, the Q outputs are set to the logic levels that 
were set up at the D inputs. 


The output-control 
input OE does not affect the 
internal operations of the flip-flops. Old data can 
be retained or new data can be entered while the 
outputs are off. 


The SN 1DKHT5578 is characterized for operation 
from DOCto 75°C. 


ow OR NT PACKAGE 


(TOP VIEW) 
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10 


20 
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FUNCTION 
TABLE 


INPUTS 
OUTPUT 
(ECL) 


OE 
CLK 
0 
Q 


L 
t 
L 
L 


L 
t 
H 
H 


L 
L 
X 
00 


H 
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L 
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16 
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10 
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t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 
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1 
10 


2 
23 
20 
20 
TTl/ECL 


3 
30 
22 
3D 
- 
TTl/ECL 


4 
40 
21 
40 - 
TTl/ECL 


9 
16 
50 
50 
TTl/ECL 


10 
60 
15 
60 
- 
TTl/ECL 


11 
14 
70 
70 
- 
TTl/ECL 


12 
80 
13 
80 - 
TTl/ECL 


absolute maximum ratings over operating ambient temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Supply voltage range, VEE 
..............•............................................. 
- 8 V to 0 V 
Input voltage range (TTl) 
(see Note 1) 
- 1.2 V to 7 V 
Input voltage range (ECl) 
VEE to 0 V 
Input current range (rTl) 
- 30 mA to 5 mA 
Current out of any output 
50 mA 
Operating ambient temperature range 
O°C to 75°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
cond~ions" 
is not 
implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliabil~. 


NOTE 
1: The TTL input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 
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MIN 
NOM 
MAX 
UNIT 


VCC 
TIl 
supply 
voltage 
4.5 
5 
5.5 
V 


VEE 
ECl 
supply 
voltage 
-4,94 
-5,2 
- 5.46 
V 


VIH 
TIl 
high-level 
input voltage 
2 
V 


I 
O'C 
-1170 
-840 
mV 


VIH 
ECl 
high-level 
input voltage t 
I 
25'C 
-1130 
-810 
mV 


I 
75'C 
-1070 
-735 
mV 


Vil 
TIl 
low-level 
input voltage 
0.8 
V 
I 
O'C 
-1950 
-1480 
mV 


Vil 
ECl 
low-level 
input voltage 
t 
I 
25'C 
-1950 
-1480 
mV 
I 
75'C 
-1950 
-1450 
mV 


11K 
TIl 
input clamp 
cur'ent 
-18 
mA 


TA 
Operating 
ambient 
temperature 
(see Note 2) 
0 
75 
'c 


electrical 
characteristics 
over recommended 
operating 
ambient temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP; 
MAX 
UNIT 


VIK 
D inputs 
and ClK 
VCC 
= 4,5 V, 
VEE = - 4,94 V, 
11=-18mA 
-1.2 
V 


II 
D inputs 
and ClK 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =7V 
0.1 
mA 


IIH 
D inputs 
and ClK 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI=2,7V 
20 
~ 


III 
D inputs 
and ClK 
VCC 
= 5,5 V, 
VEE = - 5.46 V, 
VI = 0,5 V 
-0.5 
mA 


VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =- 
840 V 
O'C 
350 


IIH 
OE only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI=-810V 
25'C 
350 
~ 


VCC 
=5.5V, 
VEE = - 5.46 V, 
VI =-735V 
75'C 
350 


O'C 
0.5 


III 
OE only 
VCC 
= 5.5 V, 
VEE = - 5.46 V, 
VI =-1950V 
25'C 
0.5 
~ 


75'C 
0.5 


O'C 
-1020 
-840 


VOHt 
VCC 
= 4.5 V, 
VEE =- 
5.2V" 
5%, 
See Note 3 
25'C 
-980 
-810 
mV 


75'C 
-920 
-735 


O'C 
-1950 
-1630 


VOlt 
VCC 
= 4.5 V, 
VEE =- 
5.2V" 
5%, 
See Note 3 
25'C 
-1950 
-1630 
mV 


75'C 
-1950 
-1600 


ICCH 
VCC 
= 5.5 V, 
VEE =- 
5.46 V 
17.5 
25 
mA 


ICCl 
VCC 
= 5.5 V, 
VEE =- 
5.46 V 
15 
22 
mA 


lEE 
VCC 
= 5,5 V, 
VEE =- 
5.46 V 
-104 
-149 
mA 


Ci 
VCC=5V, 
VEE =- 
5,2 V, 
f = 10 MHz 
4 
pF 


t The algebraic 
convention, 
in which the least pos~ive 
(most negative) 
value is designated 
minimum, 
is used in this data sheet for logic levels only. 
* All typical 
values 
are at VCC 
= 5 V, VEE = - 5.2 V, TA = 25'C. 


NOTES: 
2, 
Each 1OKH series 
circuit 
has been designed 
to meet the de specifications 
shown 
in the electrical 
characteristios 
table 
after thermal 


equilibrium 
has been 
established. 
The 
circuit is in a test socket 
or mounted 
on a printed 
circurt board, 
and transverse 
air flow greater 


than 
500 
linear ftlmin is maintained. 


3. 
Outputs 
are terminated 
through 
a 50-Q resistor 
to - 2 V. 
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Vcc = 4.5 V to 5.5 V, 


vEE = - 4.94 V to - 5.46 V, 


UNIT 
TA = MIN to MAXt 


MIN 
MAX 


fclock 
Clock frequency 
0 
180 
MHz 


High 
4 
tw 
Pulse duration, ClK 
low 
4 
ns 


High 
1.5 


tsu 
Setup time, data before ClK! 
low 
2.5 
ns 


High 
1 
th 
Hold time, data after ClK! 
low 
1 
ns 


switching characteristics 
over recommended ranges of supply voltage and operating ambient 
temperature (see Note 4) 


FROM 
TO 
TYP* 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
UNIT 


fmax 
180 
MHz 


tplH 
0.8 
2.2 
4 


tpHl 
ClK 
Q 
0.8 
2.1 
ns 
3.8 


tplH 
OE 
0.5 
1.4 
3.2 
Q 
ns 
tpHl 
0.5 
1.7 
3.3 


tr 
y 
1.5 
ns 


tf 
y 
1.5 
ns 
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at VCC = 5 V. VEE = - 5.2 V, TA = 25"C. 
NOTE 4: load circuit and voltage waveforms are shown in Section 1. 


TEXAS ." 
INSTRUMENTS 


SN100KT5578 
OCTAL TIL·TO·ECL 
TRANSLATOR WITH D-TYPE 
EDGE·TRIGGERED 
FLIP-FLOPS AND OUTPUT ENABLE 


03485. APRIL 1990-REVISEO 
OCTOBER 1990 


100K Compatible 


TTL Clock and ECL Control 
Inputs 


Noninverting 
Outputs 


Flow-Through 
Architecture 
Optimizes 
PCB 
Layout 


Center Pin Vcc, VEE, and GND 
Configurations 
Minimize 
High-Speed 
Switching 
Noise 


Package Options 
Include 
"Small 
Outline" 


Packages 
and Standard 
Plastic 
DIPs 


ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, 
Method 3015 


description 


This octal TTL-to-ECL 
translator 
is designed to 
provide efficient translation between a TTL signal 
environment and a 1OOKECl signal environment. 
This device is designed 
specifically 
to improve 
the 
performance 
and 
density 
of 
TTl-to-ECl 
CPU/bus-oriented 
functions 
such 
as memory- 
address drivers,clock 
drivers, 
and bus-oriented 
receivers and transmitters. 


The eight flip-flops of the '5578 are edge-triggered 
D-type flip-flops. On the positive transition of the 
clock, the Q outputs are set to the logic levels that 
were set up at the D inputs. 


The output-control 
input OE does not affect the 
internal operations of the flip-flops. Old data can 
be retained or new data can be entered while the 
outputs are off. 


The SN1OOKT5578 is characterized for operation 
from O°C to 85°C. 


ow OR NT PACKAGE 


(TOP VIEW) 


10 
1 U 
24 
1D 
20 
2 
23 
2D 
30 
3 
22 
30 
40 
4 
21 
40 
GND 
5 
20 
OE(ECL) 


GND 
6 
19 
Vcc 


GND 
7 
18 
VEE 
GNO 
8 
17 
CLK(TTL) 


50 
9 
16 
50 
60 
10 
15 
6D 
70 
11 
14 
70 
80 
12 
13 8D 


INPUTS 
OUTPUT 
(ECL) 


OE 
CLK 
0 
Q 


L 
t 
L 
L 


L 
t 
H 
H 


L 
L 
X 
00 


H 
X 
X 
L 


17 
TTLJECL I> C1 


20 
"- 
EN, 
r 
24 
10 
TTLJECL 
1 


23 
2 


22 
3 


21 
4 


"' 
9 


15 
10 


14 
11 


13 
12 


tThis 
symbol 
is in accordance 
with ANSI/IEEE 
Std 91·1984 
and 
IEC Publication 
617-12. 


PRODUCTION 
DATA documents 
contain 
Information 
cu"..nt 
as of publication 
dale. 
Products 
conform 
to specifications 
per 
the terms 
of Teus 
Instruments 
sUindard 
\urranty. 
Production 
processing 
doe. 
not 
necessarily 
Include 
,•• tlng 
of 
all 


parameters. 
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logic diagram (positive logic) 


OE 


ClK 


24 
1 10 
10 
nLJECL 


23 
2 20 
20 
nLJECL 


22 
3 30 
3D 
nLJECL 


21 
4 40 
40 
nLJECL 


16 
9 50 
50 
nLJECL 


15 
10 60 
60 
nLJECL 


11 70 
14 
70 
nUECL 


13 
12 80 
80 
nUECL 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Supply voltage range, VEE 
....................................................•....... 
- 8 V to 0 V 


Input voltage range (TTL) (see Note 1) 
..........•..............•..................... 
- 1.2 V to 7 V 


Input voltage range (ECL) 
VEE to 0 V 
Input current range (TTL) 
......................................................•. 
- 30 mA to 5 mA 
Current out of any output 
50 mA 
Operating ambient temperature range 
O°C to 85°C 


Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The TTl 
input voltage 
ratings 
may be exceeded 
provided 
the input current 
ratings 
are observed. 


MIN 
NOM 
MAX 
UNIT 


VCC 
TTl 
supply 
voltage 
4.5 
5 
5.5 
V 


VEE 
ECl 
supply 
voltage 
-4.2 
-4.5 
-4.8 
V 


VIH 
TTl 
high-level 
input voltage 
2 
V 


Vil 
TTl 
low-level 
input voltage 
0.8 
V 


11K 
TTl 
input clamp 
current 
-18 
mA 


VIH 
ECl 
high-level 
input voltagel 
-1165 
-880 
mV 


Vil 
ECl 
low-level 
input voltagel 
-1810 
-1475 
mV 


TA 
Operating 
ambient 
temperature 
(see Note 2) 
0 
85 
·C 


electrical 
characteristics 
over recommended 
operating 
ambient temperature 
range (unless 
otherwise noted) (see Note 2) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP§ 
MAX 
UNIT 


VIK 
o inputs 
and ClK 
VCC = 4.5 V, 
VEE =-4.2V. 
11=-18mA 
-1.2 
V 


II 
o inputs 
and ClK 
VCC = 5.5 V, 
VEE =-4.8V. 
VI =7V 
0.1 
mA 


IIH 
o inputs 
and ClK 
VCC = 5.5 V, 
VEE =-4.8V. 
VI =2.7V 
20 
j!A 


ill 
o inputs 
and ClK 
VCC = 5.5 V, 
VEE =-4.8V. 
VI =0.5V 
-0.5 
mA 


llH 
OE only 
VCC = 5.5 V, 
VEE=-4.8V. 
VIH=-880mV 
350 
j!A 


III 
OE only 
VCC = 5.5 V, 
VEE =-4.8V. 
Vil 
=-1810 
mV 
0.50 
j!A 


VOHl 
VCC = 4.5 V, 
VEE = - 4.5 V % 0.3 V, 
See Note 3 
-1020 
-880 
mV 


VOll 
VCC = 4.5 V, 
VEE = - 4.5 V % 0.3 V, 
See Note 3 
-1810 
-1620 
mV 


ICCH 
VCC = 5.5 V. 
VEE =-4.8V 
17 
24 
mA 


ICCl 
VCC = 5.5 V, 
VEE=-4.8V 
14.5 
21 
mA 


lEE 
VCC 
= 5.5 V, 
VEE=-4.8V 
-104 
-149 
mA 


Ci 
VCC 
= 5 V, 
VEE =-4.5V, 
f= 
10 MHz 
4 
pF 


:j: The algebraic 
convention, 
in which the least positive 
(most negative) 
value is designated 
minimum, 
is used in this data sheettor 
logic levels only. 
§ All typical 
values 
are at VCC 
= !; V, VEE = - 4.5 V, TA = 25·C. 
NOTES: 
2. 
Each 1OOKT series 
circuit has been designed 
to meet the de specifications 
shown 
in the test table after thermal 
equilibrium 
has been 


established. 
The circuit 
is in a test socket 
or mounted 
on a printed 
circuit 
board 
and transverse 
air flow greater 
than 500 linear fVmin 


is maintained. 
3. 
Outputs 
are terminated 
through 
a 50-0 
resistor 
to - 2 V. 
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VCC = 4.5 V to 5.5 V, 


VEE = -4.2 
Vto- 
4.8 V, 


UNIT 
TA = MIN to MAXt 


MIN 
MAX 


fclock 
Clock frequency 
0 
180 
MHz 


High 
1.5 
tw 
Pulse duration, 
CLK 
Low 
2.5 
ns 


High 
4 
Isu 
Setup 
time, 
data before 
CLK! 
Low 
4 
ns 


High 
1 
th 
Hold time, 
data after CLK! 
ns 
Low 
1 


switching 
characteristics 
over recommended ranges of supply voltage and operating ambient 
temperature (see Note 4) 


FROM 
TO 
TYP; 
PARAMETER 
(1INPUT) 
(OUTPUT) 
MIN 
MAX 
UNIT 


fmax 
180 
MHz 


tpLH 
0.8 
2.3 
4.1 


tpHL 
CLK 
a 
0.8 
2.2 
3.8 
ns 


tpLH 
OE 
0.5 
1.4 
3 


tPHL 
a 
0.5 
1.7 
3.4 
ns 


tr 
y 
1.5 
ns 


tf 
y 
1.5 
ns 
t For conditions 
shown 
as MIN or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 


; All typical 
values 
are at VCC = 5 V, VEE = - 4.5 V, TA = 25"C. 
NOTE 
4: 
Load circuij 
and voltage 
waveforms 
are shown 
in Section 
1. 
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Bus-Termination 
Array 
Products 


Clock 
Driver 
Products 


ECL/TTL 
Translator 
Products 


_F_IF_o_p_ro_d_u_c_ts 
_ 


Low-Impedance 
Line Driver 
Products 


Memory 
Driver 
Products 


SCOPE™ Testability 
Products 


64BCT Series Products 


II 


Independent 
Asynchronous 
Inputs 
and 
Outputs 


Low-Power 
Advanced 
CMOS Technology 


Bidirectional 


1024 Words 
by 9 Bits Each 


Programmable 
Almost 
Full/Almost 
Empty 
Flag 


Empty, Full, and Half-Full 
Flags 


Access 
Times of 25 ns With a 50-pF Load 


Data Rates From 0 to 40 MHz 


Fall-Through 
Time ... 
22 ns Typ 


High Output 
Drive for Direct Bus Interface 


FNPACKAGE 
(Top 
VIEW) 
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A3 


A4 
Vcc 
AS 


A6 


A7 


A8 


GNO 


AF/AEA 
HFA 


LOCKA 


76 


8 
9 
10 


11 
12 
13 
14 
15 
16 
17 
18192021 


5 
4 
3 
2 
1 44 4342 41 40 
39 


38 
37 


36 
35 


34 
33 


32 


31 
30 
29 
22 23 24 25 26 27 28 


62 
63 
64 
Vcc 
65 
66 
67 
68 


GNO 


AF/AE6 


HF6 


description 


A FIFO memory is a storage device that allows data to be written into and read from its array at independent 
data rates. The 'ACT2235 is arranged as two 1024- by 9-bit FIFOs for high speed and fast access times. It 
processes data at rates from 0 to 40 MHz with access times of 25 ns in a bit-parallel format. 


The 'ACT2235 consists of bus transceiver 
circuits, two 1024 X 9 FIFOs, and control circuitry arranged for 
multiplexed transmission of data directly from the data bus or from the internal FIFO memories. 
GAB and GBA 3: 
enable inputs are provided to control the transceiver functions. 
The SAB and SBA control inputs are provided W 
to select whether real-time or stored data is transferred. The circuitry used for select control eliminates the typical 
:;: 
decoding glitch that occurs in a multiplexer during the transistion 
betWeen stored and real-time data. Eight W 
fundamental 
bus-management 
functions can be performed as shown on the operating modes page. 
a:c. 
t- 
O 
:,:) 
Coa:c. 


PRODUCT 
PREVIEW 
documents 
conlal" 
Information 
on 
~~~~:r::t1~~.~r:~I~h:~ 
:~ffl~~r=: 
.~~ 
~:~~;:~ 
rexas Instruments 
res.rve. 
the right to e•.••ng. or discontinue 
these products without notice. 
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functional description 


Bus Lines (AO-A8, BO-B8). Data inputs and outputs for 9-bit-wide data. 


Resets (RSTA, RSTB). 
A reset is accomplished 
in each direction by taking reset inputs RSTA and RSTB low. 


This initializes the empty flags EMPTYA and EMPTYB and the half-full flags HFA and HFB low. The full flags 
FULLA and FULLB and the almost full/almost empty flags (AF/AEA) and (AF/AEB) are initialized high. Both 
FIFOs must be reset upon power up. 


Load Clocks 
(LDCKA, LDCKB). 
Data on the A bus (AO-A8) is written into FIFO A on a low-to-high transition 
of load clock A (LDCKA). Data on the B bus (BO-B8) is written into FIFO B on a low-to-high transition of load 
clock B (LDCKB). When the FIFOs are fUll, load clock signals have no effect on the data residing in memory. 


Unload Clocks 
(lINCKA, 
UNCKB). 
Data in FIFO A is read to the B bus (BO-B8) on a low-to-high transition of 
unload clock A (UNCKA). Data in FIFO B is read to the A bus (AO-A8) on a low-to-high transition of unload clock 
B (UNCKB). When the FIFOs are empty, unload clock signals have no effect on data residing in memory. 


G Enables (GAB, GBA). 
The G enables (GAB and GBA) control the transceiver output functions. When GBA 
is low, the A bus (AD-AS) is in the high-impedance 
state. When GAB is low, the B bus (BO-B8) is in the 
high-impedance 
state. 


S Control 
Inputs 
(SAB, SBA). 
The S control inputs (SAB and SBA) select whether real-time or stored data 
is transferred. 
A low level selects real-time data, and a high level selects stored data. Eight fundamental 
bus-management 
functions can be performed as shown in the operating modes page. 


Define Flag Inputs 
(DAF, DBF). The high-to-Iow transition of define A flag (DAF) stores the binary value on 
the A bus (AO-A8) as the almost empty/almost full offset value for FIFO A (X). The high-to-Iowtransition 
of define 
B flag (DBF) stores the binary value of the B bus (BO-B8) as the almost full/almost empty offset value for FIFO 
B (Y). 


Empty 
Flags 
(EMPTYA, 
EMPTYB). 
The 
empty 
flags 
(EMPTYA 
and 
EMPTYB) 
are 
low when 
their 
corresponding 
memories are empty and high when they are not empty. 


Full Flags (FULLA, 
FULLB). 
The full flags FULLA and FULLB are low when their corresponding 
memories 
are full and high when they are not full. 


Half-Full 
Flags (HFA, HFB). The half-full flags (HFA and HFB) are high when their corresponding 
memories 
contain 512 or more words and low when they contain 511 or less words. 


Almost 
Full/Almost 
Empty 
flags 
(AF/AEA), 
(AF/AEB). 
The almost full/almost 
empty A flag (AF/AEA) is 
defined by the almost full/almost empty offset value for FIFO A (X). The AF/AEA flag is high when FIFO A 
contains X or less words or 1024 minus X words. The AF/AEA flag is low when FIFO A contains between X plus 
1 or 1023 minus X words. The operation of the almost fUll/almost empty B flag (AF/AEB) is the same as AF/AEA 
for FIFO B. 


"tJ 
Programming 
Procedure 
for AF/AEA 
0:0 
The almost full/almost empty flags (AF/AEA and AF/AEB) are programmed during each reset cycle. The almost 
C 
full/almost empty offset value for FIFO A (X) and for FIFO B (y) are either a user-defined value or the default 
values of X = 256 and Y = 256. Below are instructions to program AF/AEA using both methods. AF/AEB is 
c: 
programmed in the same manner for FIFO B. 


~ 
User Defined X 
Step 1: Take DAF from high to low. This stores AD thru A8 as X. 


"tJ 
Step 2: If RSTA is not already low, take RSTA low. 
:0 
Step 3: With DAF held low. take RSTA high. This defines the AF/AEA flag using X. 
m 
Step 4: To retain the current offset for the next reset, keep OAF low. 
S 
Default X 
m 
To redefine the AF/AE flag using the default value of X = 256, hold DAF high during the reset cycle. 
==------,----------------- 
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1 
SBA 
44 
SAB 
43 
GAB 
2 
GBA 


22 
RSTA 
-- 
21 
OAF 
17 
LOCKA 
26 
UNCKA 
18 
FULLA 
25 
EMPTYA 
15 
AF/AEA 


4 
AO 
5 
A1 


6 
A2 


7 
A3 


8 
All 
10 
AS 
11 
AU 
12 
A7 


13 
AU 


<I> 
FIFO 
1024x9x2 
SN74ACT2235 


~} 
MODE 


EN 1 


EN2 


•... RESETA 


" 
OEFA 
FLAG 


RESETB 
1..•., 


OEF B FLAG 
l.-1 


LOCKB 


UNCKA 


FULLA 


EMPTYA 


UNCKB 


FULLB 


EMPTYB 


ALMOST 
FULl! 
ALMOST 
FULl! 


ALMOST 
EMPTY 
A ALMOST 
EMPTY 
B 
, 
r- 
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23 
RSTB 
24 
OBF 
28 
LOCKB 
19 
UNCKB 
27 
FULLB 
20 
EMPTYB 
30 
AF/AEB 


41 
BO 


40 
B1 
39 
B2 
38 
B3 
37 
B4 
35 
B5 
34 
B6 
33 
B7 
32 
B8 
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<I> 
FIFOB 
1024x 9 
RSTB 


OBF 


FULLB 
LOCKB 


AF/AEB 


EMPTYB 


UNCKB 


RSTA 


OAF 
FULLA 
LOCKA 


<I> 
FIFOA 
1024x9 
AF/AEA 


EMPTYA 


UNCKA 
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-I 
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operating modes 


~ 


IN 
OUT 
"" 
~"" 


BUSA 
BUSB 


~:IFOB 
OUT 
IN 


SAB 
SBA 
GAB 
GBA 
SAB 
SBA 
GAB 
GBA 


L 
X 
H 
L 
X 
X 
L 
L 
& 


IN 
OUT 


"" 
~ 


BUSB 
BUSA 
BUSB 


~:IFOB 
OUT 
IN 


SAB 
SBA 
GAB 
GBA 
SAB 
SBA 
GAB 
GBA 


X 
L 
L 
H 
H 
L 
H 
H 


BUSA 
BUSB 
BUSA 
BUSB 


~:IFOB 
OUT 
IN 


SAB 
SBA 
GAB 
GBA 
SAB 
SBA 
GAB 
GBA 


H 
X 
H 
L 
L 
H 
H 
H 


3= 
BUSA 
BUSA 
W 
BUSB 
:; 
Wa: 


SAB 
SBA 
GAB 
GBA 
0- 


SAB 
SBA 
GAB 
GBA 
to- 
X 
H 
L 
H 
H 
H 
H 
H 
0 
~C0a: 
0- 
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POST 
OFFIce 
BOX 655303 
• DAllAS, 
TEXAS 
75265 
8-7 


I 
I 


SET FLAG 
TO 
EMPTY 
+ XI 
FULL-X 


EMPTY 
LOAD 'X' INTO 
FLAG REGISTER 
(O~X~511) 


t Operation 
of FIFO B is identical 
to that of FIFO A 
* Last valid data stays on outputs 
when 
FIFO goes empty 
due to a read. 
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CONTROL 
OPERATION 


SBA 
SAB 
ABus 
B Bus 


L 
L 
Real TIme B to A Bus 
Real TIme A to B Bus 


H 
L 
FIFO 
B to A Bus 
Real TIme A to B Bus 


L 
H 
Real TIme B to A Bus 
FIFO A to B Bus 


H 
H 
FIFO B to A Bus 
FIFO A to B Bus 


ENABLE 
OPERATION 


GBA 
GAB 
ABus 
B Bus 


H 
H 
A Bus Enabled 
B Bus Enabled 


H 
L 
A Bus Enabled 
Isolationllnput 
to B Bus 


L 
H 
Isolation/Input 
to A Bus 
B Bus Enabled 


L 
L 
Isolation/Input 
to A Bus 
Isolation/Input 
to B Bus 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC , 
- 0.5 V to 7 V 
Input voltage: 
Control inputs 
7 V 
I/O ports 
5.5 V 
Voltage applied to a disabled 3-state output 
5.5 V 
Operating free-air temperature range 
O°C to 70°C 
Storage temperaturE! range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
Implied. 
Exposure 
to absolute·maxlmum·rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
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MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


A or B ports 
-8 
IOH 
High-level 
output 
current 
mA 


Status 
flags 
-8 


Aor 
B ports 
16 


IOL 
Low-level 
output 
current 
mA 


Status 
flags 
8 


LOCKA 
or LOCKB 
0 
40 


fclock 
Clock 
frequency 
MHz 


UNCKA 
or UNCKB 
0 
40 


RSTA or RSTB 
low 


high 


LOCKA 
or LOCKB 
low 
tw 
Pulse 
duration 


high 
ns 


UNCKA 
or UNCKB 
low 


OAF or OBF high 


Data before 
LOCKA 
or LOCKB t 


Define 
AF/AE: 
00-08 
before 
OAF or OBF I 


tsu 
Setup 
time 
Define 
AF/AE: 
OAF or OBF I before 
RSTA or RSTBt 
ns 


Define 
AF/AE 
(Default): 
OAF or OBF high before 
RSTA or RSTBt 


RSTA or RSTB 
inactive 
(high) 
before 
LOCKA 
or LOCKB t 


Data after LOCKA 
or LOCKBt 


Define 
AF/AE: 
00-08 
after OAF or OBF I 


th 
Hold time 
Define 
AF/AE: 
OAF or OBF low after 
RSTA or RSTB t 
ns 


Define 
AF/AE 
(Default): 
OAF or OBF high after RSTA or RSTBt 


RSTA or RSTB 
inactive 
(high) 
after LOCKA 
or LOCKBt 


TA 
Operating 
free-air 
temperature 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


"C 
:Xlo 
C 
C 
(")-I 


"C 
:Xlm<- 
m==------------------------ 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VOH 
High-level 
output 
voltage 
VCC 
=4.5 
V, 
IOH=-8mA 
2.4 
V 


VOL 
Low-level 
output 
vollage 
VCC=4.5V, 
IOL =16 mA 
0.5 
V 


II 
Inpul 
current 
VCC 
=5.5V, 
VI =VCC 
orOV 
±5 
flA 


IOZ 
High-impedance-slale 
output 
current 
VCC 
=5.5V, 
Vo=VccorOV 
±5 
flA 


ICC1; 
Supply 
current 
fclock 
= 25 MHz9 
200 
230 
mA 


ICC2* 
Standby 
current 
LOCKA 
or LOCKS 
= VIH. 
VI = VIH or VIL 
20 
25 
mA 


ICC3* 
Power down current 
VI = VCC-0.2 
Vor 
OV 
400 
flA 


Ci 
Input capac~ance 
VI =OV. 
f= 
1 MHz 
4 
pF 


Co 
Output 
capac~ance 
VO=OV, 
f= 
1 MHz 
8 
pF 


t All typical 
values 
are at VCC 
= 5 V, TA = 25·C. 
* ICC tested 
with outputs 
open. 


§ For frequencies 
greater 
than 25 MHz, 
ICC = 200 mA + (6 mA • [f - 25]). 
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Vcc = 4.5 V to 5.5 V, 


Cl = 50 pI', 


FROM 
TO 
Rl = 500 Q, 
PARAMETER 
TA = MIN to MAXt 
UNIT 
(INPUT) 
(OUTPUT) 


ACT2235-XX 
ACT2235-35 
ACT2235-28.5 


MIN 
TYP; 
MAX 
MIN 
MAX 
MIN 
MAX 


LOCK 
40 
fmax 
UNCK 
40 
MHZ 


tod 
LOCKA!, LOCKB! 
B,A 
22 
ns 


tod 
UNCKA!, UNCKB! 
B,A 
20 
ns 


tpLH 
LOCKA!, LOCKB! 
EMPTYA, EMPTYB 
12 
ns 


tpHL 
UNCKA!, UNCKB! 
EMPTYA, EMPTYB 
12 
ns 


tpHL 
RSTAl, RSTBl 
EMPTYA, EMPTYB 
12 
ns 


tpHL 
LOCKA!, LOCKB! 
FULLA,FULLB 
12 
ns 


tpLH 
UNCKA!, UNCKB! 
FULLA,FULLB 
12 
ns 


tpLH 
RSTA!. RSTBl 
FULLA,FULLB 
15 
ns 


tpLH 
RSTA!. RSTBl 
AF/AEA, AF/AEB 
ns 


tpLH 
LOCKA!, LOCKB! 
HFA, HFB 
ns 


tpHL 
UNCKA!, UNCKB! 
HFA, HFB 
ns 


tpHL 
RSTAl, RSTBl 
HFA, HFB 
ns 


tod 
SAB, SBA§ 
B,A 
11 
ns 


tod 
A,B 
B,A 
8 
ns 


tOd 
LOCKA!, LOCKB! 
AF/AEA, AF/AEB 
6 
ns 


tod 
UNCKA!, UNCKB! 
AF/AEA, AF/AEB 
5 
ns 


ten 
GBA, GAB 
A,B 
6 
ns 


!dis 
GBA, GAB 
A,B 
5 
ns 
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
; All typical values are at 5 V, TA = 25·C. 
§These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and volta\le waveforms are shown in Section 1. 
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• 
Independent 
Asynchronous 
Inputs 
and 
• 
Input Ready, Output 
Ready, and Half Full 


Outputs 
Flags 
• 
1024 Words by 18 Bits Each 
• 
Cascadable 
inWord 
Width and/or Word 
• 
Read and Write Operations 
Can Be 
Depth 


Synchronized 
to Independent 
System 
• 
Fast Access 
Times of 15 ns With a 50-pF 


Clocks 
Load 
• 
Programmable 
Almost 
Full/Almost 
Empty 
• 
High Output 
Drive for Direct Bus Interface 
Flag 
• 
3-State Q Outputs 
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description 


A FIFO memory is a storage device that allows data to be written into and read from its array at independent 
data rates. The SN74ACT7801 is a 1024 by 18-bit FIFO for high speed and fast access times. It processes data 
at rates up to 40 MHz and access times of 15 ns in a bit-parallel format. Data outputs are noninverting with respect 
to the data inputs. Expansion is easily accomplished in both word-width and word-depth. 


The SN74ACT7801 
has normal input bus to output bus asynchronous 
operation, The special enable circuitry 
adds the ability to synchronize independent read and write (interrupts, requests) to their respective system clock, 
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inputs 


Data In (00-017) 
- Data inputs for 18-bit wide data to be stored in the memory. Data lines 00-08 also carry the 
Almost Full/Almost Empty Offset Value (X) on a high-to-Iow transition of Define Almost Full (OAF). 


Reset (RESEl) 
-A reset is accomplished by taking Reset (RESEl) 
low and generating a minimum offour Read 
Clock (RDClK) 
and Write Clock (WRTClK) 
cycles. This ensures that the internal read and write pointers are 
reset and that the Output Ready flag (OR), the Half Full flag (HF), and the Input Ready flag (IR) are low; the 
Almost Full/Almost Empty flag (AF/AE) is high. The FIFO must be reset upon power up. With the Define Almost 
Full (OAF) at a low level, a low pulse on RESET defines the AF/AE status flag using the Almost Full/Almost Empty 
Offset Value (X), where X is the value preViously stored. With OAF at a high level, a low level pulse on RESET 
defines the AF/AE flag using the default value of X = 256. 


Write Enables (WRTEN1, WRTEN2) -The Write Enables (WRTEN1, WRTEN2) must be high before the rising 
edge of Write Clock (WRTClK) 
for a word to be written into memory. The Write Enables do not affect the storage 
of the Almost Full/Almost Empty Offset Value (X). 


Write Clock (WRTC 
K) - Data is written into memory on a low-to-high transition of the Write Clock (WRTClK) 


if the Input Ready status flag (lR) and the Write Enable control signals (WRTEN1, WRTEN2) are high. WRTClK 
is a free running clock and functions as the synchronizing clock for all data transfers into the FIFO. The IR status 
flag is also driven synchronously 
with respect to the WRTClK 
signal. 


Read Enables (ROEN1, ROEN2) - Both Read Enables (RDEN1, RDEN2) must be high before the rising edge 
of Read Clock (ROC K) to read a word out of memory. The Read Enables are not used to read the first word 
stored in memory. 


Read Clock (RDClK) 
- Data is read out of memory on a low-to-high transition at the Read Clock (RDClK) 
input 
if the Output Ready status flag (OR), the Output Enable (OE), and the Read Enable control signals (RDEN1, 
RDEN2) are high. RDClK 
is a free running clock and functions as the synchronizing clock for all data transfers 
out of the FIFO. The OR flag is also driven synchronously 
with respect to the RDClK 
signal. 


Define Almost 
Full (OAF) - The high-to-Iow transition of the Define Almost Full (OAF) input stores the binary 
value of Data Inputs DO-D8 as the Almost Full/Almost Empty Offset Value (X). With OAF held low, a low pulse 
on the Reset (RESE-Fj defines the Almost Full/Almost Empty flag (AF/AE) using X. 


Output 
Enable (OE) - Data Out (QO-Q17) and the Output Ready flag (OR) are at a high-impedance state when 
the Output Enable (OE) is low. OE must be high before the rising edge of Read Clock (RDClK) 
to read a word 
from memory. 


outputs 


Data Out (00-017) 
- The first data word to be loaded into the FIFO is moved to the Data Out (QO-Q17) register 
on the rising edge of the third Read Clock (RDClK) 
pulse to occur after the first valid write. The Read Enable 
(RDEN1, RDEN2) inputs do not affect this operation. Following data is unloaded on the rising edge of RDClK 
when RDEN1, RDEN2, and the Output Ready flag (OR) are high. 


Input Ready Flag (1Ft)- The Input Ready Flag (IR) is high when the FIFO is not full and low when the device 
is full. During reset, the IR flag is set Iowan the rising edge of the second Write Clock (WRTClK) 
pulse. The 
IR flag is set high on the rising edge of the second WRTClK 
pulse after reset RESET goes high. After the FIFO 
is filled and IR is set low, IR is set high on the second WRTClK 
pulse to occur after the first valid read. 


Output 
Ready Flag (OR) - The Output Ready Flag (OR) is high when the FIFO is not empty and low when it 
is empty. During reset, the OR flag is set Iowan the rising edge ofthe third Read Clock (RDClK) 
pulse. The OR 
flag is set high on the rising edge of the third RDClK 
pulse to occur after the first word is written into the FIFO. 


OR is set Iowan the rising edge of the first RDClK 
pulse after the last word is read. 


Half Full Status Flag (HF) - The Half Full flag (HF) is high when the FIFO contains 513 or more words and is 
low when it contains 
Ei 12 or less words. 
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Almost Full/Almost Empty Status Flag (AF/AE) - The Almost Full/Almost Empty flag (AF/AE) is defined by 
the Almost Full/Almost Empty Offset Value (X). The AF/AE flag is high when the FIFO contains X + 1 or less 
words, or 1025 minus X or more words. The AF/AE flag is low when the FIFO contains between X + 2 and 
1024 minus X words. 


Programming Procedure for AF/AE - The Almost Full/Almost Empty flag (AF/AE) is programmed during each 
reset cycle. The Almost Full/Almost Empty Offset Value (X) is either a user-defined value or the default value 
of X = 256. Below are Instructions to program AF/AE using both methods. 


User-Defined 
X 


Step 1. 
Take OAF from high to low. 


Step 2. 
If RESET is not already low, take RESET low. 


Step 3. 
With OAF held low, take RESET high. This defines the AF/AE flag using X. 


Step 4. 
To retain the current offset for the next reset, keep OAF low. 


Default X- To redefine the AF/AE flag using the default value of X = 256, hold OAF high during the reset cycle. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage 
7 V 
Voltage applied to a disabled 3-state output 
.........•........................................ 
5.5 V 
Operating free-air temperature 
range 
................•................................. 
OOG to 70 
0G 
Storage temperature 
range 
- 65°G to 150 


0G 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions 


n 
is not 


implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


ACT7801-15 
ACT7801·18 
ACT7801-20 
PARAMETER 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
, 


2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-8 
-8 
-8 
mA 


IOL 
Low-level 
output 
current 
16 
16 
16 
mA 


fclock 
Clock 
frequency 
40 
35 
28.5 
MHz 


Data in (DO-D17), 
high or low 
10 
12 
14 


WRTCLKhigh 
7 
8.5 
10 


WRTCLKlow 
15 
15 
15 


RDCLK 
high 
7 
8.5 
10 


tw 
Pulse 
duration 
RDCLKlow 
15 
15 
15 
ns 


DAFhigh 
10 
10 
10 


WRTEN1, 
WRTEN2 
high or low 
10 
10 
10 


OE, RDEN 1, RDEN2 
high or low 
10 
10 
10 


Data in (DO-D17) 
before 
WRTCLK! 
5 
5 
5 


WRTEN1, 
WRTEN2 
before 
WRTCLK! 
5 
5 
5 


OE, RDEN1, 
RDEN2 
before 
RDCLK! 
5 
5 
5 


Setup time 
RESET: 
RESET 
low before 
first WRTCLK 
and 
tsu 
RDGLK! 
7 
7 
7 
ns 


Define 
AF/AE: 
DO-D8 before 
DAF I 
5 
5 
5 


Define 
AF/AE: 
DAF I before 
RESET! 
7 
7 
7 


Define 
AF/AE 
(default): 
DAF high before 
RESET! 
5 
5 
5 


Data 
in (DO-D17) 
afterWRTCLK! 
1 
1 
1 


WRTEN1, 
WRTEN2 
after WRTCLK! 
1 
1 
1 


OE, RDEN1, 
RDEN2 
after 
RDCLK! 
1 
1 
1 


Hold time 


RESET: 
RESET 
low after fourth 
WRTCLK 
and 
th 
RDCLK! 
0 
0 
0 
ns 


Define 
AF/AE: 
DO-08 
after 
OAF I 
1 
1 
1 


Define 
AF/AE: 
DAF low after RESET! 
0 
0 
0 


Define 
AF/AE 
(default): 
DAF high after 
RESET! 
1 
1 
1 


TA 
Operating 
free-air 
temperature 
0 
70 
0 
70 
0 
70 
·C 
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electrical characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VOH 
High-level output voltage 
VCC =4.5 V. 
IOH=-8mA 
2.4 
V 


VOL 
Low-level output vo~age 
VCC =4.5 V. 
10L= 16 mA 
0.5 
V 


II 
Input current 
VCC = 5.5V. 
VI =VccorO 
%5 
IJA 


10Z 
High-impedance-state output current 
VCC = 5.5 V, 
VO=VCCorO 
%5 
IJA 


ICC1; 
Supply current 
fclock = 25 MHz§ 
200 
230 
mA 


ICC2; 
Supply current, standby 
WRTCLK = VIH, 
VI = VIH or VIL 
20 
25 
mA 


ICC3; 
Supply current, power down 
VI = VCC- 0.2VorO 
400 
IJA 


Ci 
VI =0, 
f= 1 MHz 
4 
pF 


Co 
VO=O. 
f= 1 MHz 
8 
pF 
t All typical values are at VCC = 5 V, TA = 25'C. 
* ICC tested with outputs open. 
§ For frequencies greater than 25 MHz, ICC = 200 mA + (6 mA • [f - 25 MHz]). 


vcc = 4.5 V to 5.5 V. 


CL = 50 pF. 


PARAMETER 
fROM 
TO 
RL= 500 Q. 
UNIT 
(INPUT) 
(OUTPUT) 
TA = O'C to 70'C 


ACT7801-15 
ACT7801-18 
ACT7801·20 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
WRTCLK or RDCLK 
40 
35 
28.5 
MHz 


tod 
RDCLKI 
AnyQ 
5 
12 
15 
5 
18 
5 
20 
ns 


lcd' 
RDCLKI 
AnyQ 
10.5 
ns 


WRTCLKI 
IR 
_.- 


tod 
4 
10 
4 
12 
4 
14 
ns 


tnd 
RDCLKI 
OR 
4 
10 
4 
12 
4 
14 
ns 


tod 
WHTCLKI 
AF/AE 
7 
20 
7 
22 
7 
24 
ns 


tod 
RDCLKI 
AF/AE 
7 
20 
7 
22 
7 
24 
ns 


tod 
WHTCLKI 
HF 
6 
19 
6 
21 
6 
23 
ns 


tnd 
RDCLKI 
HF 
6 
19 
6 
21 
6 
23 
ns 


tpLH 
RESETI 
AF/AE 
4 
19 
4 
21 
4 
23 
ns 


tpHL 
RESETI 
HF 
4 
21 
4 
23 
4 
25 
ns 


ten 
OE 
AnyQ.OR 
2 
11 
2 
11 
2 
11 
ns 


!dis 
OE 
AnyQ.OR 
2 
14 
2 
14 
2 
14 
ns 


, This parameter is measured at 30 pF (see Figure 5). 
NOTE 1: Load circurt and voltage waveforms are shown in Section 1. 
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The SN74ACT7801 
is expandable 
in width and depth. 
Expanding 
in word depth offers special timing 
considerations: 


1. 
After the first data word is loaded into the FIFO, the word is unloaded and the Output Ready flag (OR) 
goes high after N x 3 Read Clock (RDCLK) cycles, where N is the number of devices used in depth 
expansion. 


2. 
After the FIFO is filled and the Input Ready flag (IR) goes low and the first word is unloaded, the IR flag 
is set high after N x 2 Write Clock cycles, where N is the number of devices used in depth expansion. 
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Expansion: 
2048-Word 
by 18-Blt, N = 2 
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Figure 7. Word-Width 
Expansion: 
1024-Word 
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03599. AUGUST 1990-REVISEO 
OCTOBER 1990 


• 
Independent 
Asynchronous 
Inputs 
and 
• 
Fast Access 
Times of 25 ns With a 50-pF 


Outputs 
Load 
• 
Low-Power 
Advanced 
CMOS Technology 
• 
Fall-Through 
Time ... 
20 ns Typical 
• 
1024 Words 
by 18 Bits Each 
• 
Data Rates From 0 to 50 MHz 
• 
Programmable 
Almost 
Full/Almost 
Empty 
• 
High Output 
Drive for Direct Bus Interface 
Flag 
• 
3-State Q Outputs 
• 
Empty, Full, and Half-Full 
Flags 


3: 
w 


~ 
A FIFO memory is a storage device that allows data to be written into and read from its array at independent a: 
data rates. The SN"l4ACT7802 
is a 1024- by 18-bit FIFO for high-speed applications. 
It processes data in a 0- 


bit-parallel format at rates up to 50 MHz and access times of 25 ns. 
I- 


Data is written into the FIFO memory on a low-to-high transition on the Load Clock input (LOCI<) and is read 0 
out on a low-to-high transition on the Unload Clock input (UNCI<). The memory is full when the number of words ::> 
clocked in exceeds by 1024 the number of words clocked out. When the memory is full, LDCK has no effect on C 
the data in the memory; when the memory is empty, UNCK has no effect. 
0 
a: 
0- 


FN PACKAGE 


(TOP VIEW) 
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The FIFO memory status is monitored 
by the Full (FULL), Empty (EMPTY), 
Half-Full 
(HF), and Almost 
Full/Almost Empty (AF/AE) flags. The FULL output is low when the memory is full; the EMPTY output is low when 
the memory is empty. The HF output is high when the memory contains 512 or more words and low when it 
contains less than 512 words. The level ofthe AF/AE flag is determined by both the number of words in the FIFO 
and a user-definable offset X. AF/AE is high when the FIFO is almost full or almost empty, I.e., when it contains 
X or less words or (1024-X) or more words. The Almost Full/Almost Empty offset value is either user-defined 
or the default value of 256; it is programmed during each reset cycle as follows: 


• 
User-Defined 
X: 


- 
Take OAF low 


- 
Take RESET low 


- 
With OAF held low, take RESET high. This defines X as the value on DO-DB. 


- 
To retain the current offset, keep OAF low during the following reset cycle. 


• 
Default 
X: 


- 
X defaults to 256 if OAF is held high during the reset cycle. 


A low level on the Reset (RESET) input resets the FIFO internal clock stack pointers and sets FULL high, AF/AE 
high, HF low, and EMPTY low. The Q outputs are not reset to any specific logic level. The FIFO must be reset 
upon power up. 


The Q outputs are non inverting and are in the high-impedance 
state when the Output Enable (OE) input is low. 


When writing to the FIFO after a reset pulse or when the FIFO is empty, the first active transition on LOCK drives 
EMPTY high and causes the first word written to the FIFO to appear on the Q outputs. Therefore, an active 
transition on UNCK is not required to read the first word written to the FIFO. Each subsequent read from the 
FIFO requires an active transition on UNCK. 


The 'ACT7B02 can be cascaded in the word-width direction but not in the word-depth direction. 
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functional block diagram 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
- 0.5 V to 7 V 
Input voltage 
7 V 
Voltage applied to a disabled 3-state output 
5.5 V 
Operating free-air temperature 
range 
.......................................•....•..... 
O·Cto 70·C 
Storage temperature 
range 
- 65·C to 150·C 
t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
cond~ions 
for extended 
periods 
may affect 
device 
reliability. 


ACT7802·XX 
ACT7802-35 
ACT7802·28.5 


MIN 
MAX 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
. 
2 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


IOH 
High-level 
output 
current 
-8 
-8 
-8 
mA 


IOL 
Low-level 
output 
current 
16 
16 
16 
mA 


fclock 
Clock 
frequency 
MHz 


LOCK 
high 


LDCI<low 


UNCK 
high 
tw 
Pulse 
duration 
UNCKlow 
ns 


OAF high 


RESET 
low 


Data in (00-07) 
before 
LOCK! 


RESET 
inactive 
(high) 
before 
LOCK! 


LOCK 
(inactive) 
before 
RESET! 
tsu 
Setup time 
Define 
AF/AE: 
00-08 
before 
OAF. 
ns 


Define 
AF/AE: 
OAF. 
before 
RESET! 


Define 
AF/AE 
(defau~): 
OAF high before 
RESET! 


Data 
n (00-07) 
after LOCK! 


RESET 
inactive 
(high) 
after 
LOCK! 


th 
Hold time 
Define 
AF/AE: 
00-08 
after OAF. 
ns 


Define 
AF/AE: 
OAF low after 
RESET! 


Define 
AF/AE 
(defau~): 
OAF high after 
RESET! 


TA 
Operating 
free-air 
temperature 
0 
70 
0 
70 
0 
70 
·c 
"'C 
:Do 
Cc:o 
-I 


"'C 
:D 


~m 
=E 
• 
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electrical 
characterh.tics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMI'TER 
TEST 
CONDITIONS 
MIN 
TYpT 
MAX 
UNIT 


VOH 
High-level output voltage 
VCC =4.5V, 
IOH=-8mA 
2.4 
V 


VOL 
Low-level output voltage 
VCC =4.5 V, 
10L= 16mA 
0.5 
V 


II 
Input current 
VCC =5.5V, 
VI=VCCorOV 
±5 
JlA 


102 
High-Impedance-state output current 
VCC = 5.5 V, 
Va =VccorOV 
±5 
JlA 


ICC1* 
Supply current 
fclock = 30 MHz 
200 
mA 


ICC2; 
Supply current, standby 
LDCK =VIH, 
VI = VIH or VIL 
20 
mA 


ICC3* 
Supply current, power down 
VI = VCC- 
0.2VorO 
200 
JlA 


Ci 
VI =OV, 
f= 1 MHz 
pF 


Co 
Va =OV, 
f= 1 MHz 
pF 
t All typical values are at VCC = 5 V, TA = 25'C. 
* ICC tested with outputs open. 


FULL-G 


TEXAS ~ 
INSTRUMENTS 


SN74ALS229B 
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Independent 
Asynchronous 
Inputs 
and 
Outputs 


16 Words 
by 5 Bits 


Data Rates From 0 to 40 MHz 


DE 
FULL-2 
FULL 


LOCK 
DO 


01 
02 
03 
04 


GNO 


OW OR N PACKAGE 
(TOP VIEW) 


1 V 20 
VCC 
2 
19Ii -E-M-P-lY-+2- 


3 
18 
UNCK 


4 
17 
EMPlY 


5 
16 
00 
6 
15 
01 


7 
14 
02 
8 
13 03 


9 
12 
04 


10 
11 
RST 


Fall-Through 
Time ... 
14 ns Typ 


3-State Outputs 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Plastic 
Chip Carriers, 


and Standard 
Plastic 300-mil 
DIPs 


This aD-bit memory uses Advanced 
Low-Power 
Schottky technology and features high speed and 
a fast fall-through time. It is organized as 16 words 
by 5 bits. 


A FIFO memory is a storage device that allows 
data to be written into and read from its array at 
independent data rates. This FIFO is designed to 
process 
data at rates from 
0 to 40 MHz in a 
bit-parallel format, word by word. 


Data is written 
into memory 
on a low-to-high 
transition at the load clock input (LOCI<) and is 
read out on a low-to-high transition at the unload 
clock 
(UNCI<). The 
memory 
is full when 
the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full, LOCK signals have no effect. When the 
memory is empty, UNCK signals have no effect. 


Status of the FIFO memory is monitored by the FULL, EMPTY, FULL-2, 
and FULL+2 output flags. The FULL 
output is low when the memory is full and high when it is not full. The FULL-2 output is low when the memory 
contains 14 data words. The EMPTY output is low when the memory is empty and high when it is not empty. 
The EMPTY +2 output is low when two words remain in memory. 


A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low and sets 
FULL, FULL-2, and EMPTY +2 high. The Q outputs are not reset to any specific logic level. The first low-to-high 
transition on LOCK after either a RST pulse or from an empty condition causes EMPTY to go high and the data 
to appear on the Q outputs. It is important to note that the first word does not have to be unloaded. Data outputs 
are noninverting with respect to the data inputs and are at high impedance when the output-enable 
input (OE) 


is low. OE does not affect the output flags. Cascading is easily accomplished in the word-width direction but is 
not possible in the word-depth direction. 


FN PACKAGE 


(TOP VIEW) 


LOCK 
DO 
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02 
03 


3 
2 
1 
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4 
18 


5 
17 


6 
16 


7 
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8 
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9 
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UNCK 
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PRODUCTION 
DATA documents 
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Information 
current 
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processing 
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necessarily 
Include 
testing 
of 
all 
parameter •. 
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LOCK 


UNCK 


FIFO 16 x 5 


11 
•... 
CTR 
3 
CT=O 
(CT=16)G1 
2 


4 
CT=14 


1(+/C2) 
19 
CT=2 
18 
17 
3- 
(CT=O)G3 


1 
EN4, 
I'" 
16 
5 
20 
4'7 
6 
15 


7 
14 


8 
13 


9 
12 


FULL 


FULL-2 


EMPTY+2 


EMPTY 


t This symbol 
is in accordance 
with ANSI/IEEE 
Standard 
91-1984 
and IEC Publication 
617-12. 
The symbol 
is functionally 
accurate 
but does 
not 
show the details 
of implementation; 
for these, 
see the logic diagram. 
The symbol 
represents 
the memory 
as if it were controlled 
by a single counter 
whose 
content 
is the number 
of words 
stored 
at the time. 
Output 
data is invalid 
when the counter 
content 
(CT) is o. 


Pin numbers 
shown 
are for DW and N packages. 
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logic diagram (positive 
logic) 
OE.L{>-- 


11 


RST 


5 
DO 
01 
6 
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02 
03 
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o 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, Vcc 
, 
7 V 
Input voltage, VI 
7 V 
Voltage applied to a disabled 3-state output 
5.5 V 
Operating free-air temperature 
range 
DOC to 7Doe 
Storage temperature range 
- 65°C to 15Doe 


t Stresses 
beyond 
those 
listed under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
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MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltge 
2 
V 


VIL 
Low-level 
input vollge 
0.8 
V 


Q outputs 
-1.6 
10H 
High-level 
output 
curent 
Status 
flags 
-0.4 
mA 


Q outputs 
24 
10L 
Low-level 
output 
curent 
mA 
Status 
flags 
8 


LOCK 
0 
40 
fclock 
Clock 
frequency 
UNCK 
MHz 
0 
40 


RSTlow 
18 


LOCK 
low 
15 


tw 
Pulse duration 
LOCK 
high 
10 
ns 


UNCKlow 
15 


UNCK 
high 
10 


Oata before 
LOCK! 
8 


tsu 
Setup time 
RST (inactive) 
before 
LOCK! 
5 
ns 


LOCK 
(inactive) 
before 
RST! 
5 


th 
Hold time 
Oata after LOCK! 
5 
ns 


TA 
Operating 
free-air temperature 
0 
70 
"C 


NOTE 
3: 
To ensure 
proper 
operation 
of this high-speed 
FIFO device, 
it is necessary 
to provide 
a clean signal to the LOCK and UNCK 
clock inputs. 


Any excessive 
noise or glitching 
on the clock inputs that violates 
the VIL, VIH, or minimum 
pulse duration 
limits can cause 
a false clock 
or improper operation of the internal read and write pointers. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC 
=4.5V, 
11=-18mA 
-1.2 
V 


Q outputs 
VCC 
=4.5V, 
IOL=-2.6mA 
2.4 
3.2 
VOH 
V 
Status 
flags 
VCC 
= 4.5 V to 5.5 V, 
10L=-0.4mA 
VCC-2 


VCC 
= 4.5 V, 
10L= 
12mA 
0.25 
0.4 
Q outputs 
VCC 
= 4.5 V, 
10L= 
24 mA 
0.35 
0.5 
VOL 
VCC 
= 4.5 V, 
IOL=4mA 
0.25 
0.4 
V 


Status 
flags 
VCC 
= 4.5 V, 
IOL=8mA 
0.35 
0.5 


10ZH 
VCC 
= 5.5 V, 
VO=2.7V 
20 
JJA 


10ZL 
VCC 
=5.5 
V, 
VO=0.4V 
-20 
JJA 


II 
VCC 
= 5.5 V, 
VI=7V 
0.1 
mA 


IIH 
VCC 
= 5.5 V, 
VI=2.7V 
20 
JJA 


IlL 
VCC 
= 5.5 V, 
VI = 0.4 V 
-0.2 
mA 


10* 
VCC 
= 5.5 V, 
VO=2.25V 
-30 
-112 
mA 


ICC 
VCC 
= 5.5 V 
85 
140 
mA 
t All typical 
values 
are at VCC 
= 5 V, TA = 25"C. 
* The output 
conditions 
have been chosen 
to produce 
a current 
that closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 
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Vcc 
= 4.5 V to 5.5 V, 


CL = 50 pF, 


FROM 
TO 
R1 =500Q, 


PARAMETER 
UNIT 


(INPUT) 
(OUTPUT) 
R2 = 500 Q, 


TA = O·C 10 70·C 


MIN 
MAX 


LOCK 
40 


UNCK 
40 


led 
LOCK! 
AnyQ 
6 
30 
ns 


led 
UNCK! 
AnyQ 
6 
30 
ns 


IpLH 
LOCK! 
EMPTY 
5 
25 
ns 


IpHL 
UNCK! 
EMPTY 
6 
27 
ns 


IpHL 
RSTI 
EMPTY 
5 
26 
ns 


led 
LOCK! 
EMPTY+2 
7 
33 
ns 


led 
UNCK! 
EMPTY+2 
9 
35 
ns 


IPLH 
RSTI 
EMPTY+2 
9 
33 
ns 


led 
LOCK! 
FULL- 
2 
7 
33 
ns 


led 
UNCK! 
FULL- 
2 
9 
35 
ns 


tpLH 
RSTI 
FULL- 
2 
9 
33 
ns 


tpHL 
LOCK! 
FULL 
6 
27 
ns 


lpLH 
UNCK! 
FULL 
5 
25 
ns 


IpLH 
RSTI 
FULL 
8 
31 
ns 


ten 
GE! 
Q 
2 
15 
ns 


Idis 
GEl 
Q 
1 
15 
ns 
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• 
Independent Asynchronous Inputs and 
Outputs 


• 
Package Options Include Plastic "Small 
Outline" 
Packa!Jes.Plastic Chip Carriers. 


and Standard Plastic 300·mil DIPs 


• 
16 Words by 4 Bits 


• 
Data Rates From 0 to 40 MHz 


• 
Fall·Through Time . . . 14 ns Typ 


• 
3-State Output!l 


OW OR N PACKAGE 


(TOP VIEW) 


DE 


FULL 
LOCK 
00 
01 
02 
03 
GNO 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


VCC 
UNCK 


EMPTY 


QO 


Q1 
Q2 
Q3 
RST 


description 


This 64-bit memory uses Advanced Low-Power 
Schottky technology and features high speed 
and fast fall-through times. It is organized as 16 
words by 4 bits. 


A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. This FIFOis designed 
to process data at rates from 0 to 40 MHz in a 
bit-parallel format, word by word. 


Data is written into memory on a low-to-high 
transition at the load clock input (LOCK) and is 
readout on a low··to-hightransition at the unload 
clock input (UNCK).The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full, LOCKsignals have no effect on the data 
residing in memory. When the memory is empty, 
UNCK signals have no effect. 


Status of the FIFO memory is monitored by the FULL and EMPTY output flags. The FULL output is low 
when the memory is full and high when the memory is not full. The EMPTYoutput is low when the memory 
is empty and high when it is not empty. 


FN PACKAGE 


(TOP VIEW) 


1 


--' 
uG 
:)wu 
uz 
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3 
2 
1 20 
19 


LOCK 
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17 
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A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low 
and sets FULL hi!Jh. The outputs are not reset to any specific logic levels. The first low-to-high transition 
on LOCK after either a RST pulse or from an empty condition causes EMPTY to go high and the data 
to appear on the Q outputs. It is important to note that the first word does not have to be unloaded. Data 
outputs are noninverting with respect to the data inputs and are at high impedance when the output-enable 
input (OE) is low. OE does not affect either the FULL or EMPTY output flags. Cascading is easily 
accomplished in the word-width 
direction but is not possible in the word-depth direction. 


PRODUCTION 
DATA documents 
contein 
informetion 
curr'nt 
a. of public.tion 
dltl. PrDducta conform to 
specificationl 
per the terms 
IIf '1111 
Instruments 
==~~~·i~:1~1i 
~:3:~i:r 
:.~a:=:~:t::S 
not 
8-38 


TEXAS 
• 
Copyright 
© 1989. 
Texas Instruments 
Incorporeted 


INSTRUMENTS 


POST OFFICE BOX 655303 
• DALLAS. 
TEXAS 
75265 


SN74ALS232B 
16 x 4 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 


ruu 


EMPTY 


(131 00 
('21 A' 
(11' 
02 
('01 03 


RST 


LOCK 


UNCK 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Standard 
91-1984 
and lEe Publication 
617-12. 
The symbol 
is functionally 
accurate 
but 
does not show the details of implementation; 
for these, 
see the logic diagram. 
The symbol 
represents 
the memory 
as if it were controlled 
by a single counter 
whose 
content 
is the number 
of words stored at the time. 
Output 
data is invalid when 
the counter 
content (ell is O. 


logic diagram 
(positive 
logic) 


OE~ 


RING 
COUNTER 
CTR 
DIV 
161 
2 
3 
45 
6 
7 


WRITE 
g 


ADDRESS 
10 
11 
12 
CT-l 
13 
14 
15 
16 


DO 141 
01 
(51 


02 
:~: 
03 


1 
2A 
-16 
C3 


lA.3D 
2A 
1131 00 
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(111 02 
110103 
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I 
I 
I 
I 
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I 
FULL 


I 
I 
I 
I 
II 
II 
I 
INITIALIZE 
POINTERS 


I 
I 
I 
I 
I'------l-J 


1 
I 
I 
I 
I 
I 


I 
I 
I 
LOAD 


W1 


I 
EMPTY 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
(unless otherwise 
noted) 


Supply voltage. 
VCC 
, . . . . . . . . . . . . . . .. 
7 V 
Input voltage 
7 V 
Voltage 
applied to a disabled 
3-state 
output. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Operating 
free-air temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
0 °C to 70 °C 
Storage 
temperature 
range 
- 65°C 
to 150 °C 


MIN 
NOM 
MAX 
UNIT 


vCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


V,H 
High-level 
input voltage 
2 
V 


V,L 
Low·level input vo tage 
0.8 
V 


Q outputs 
-2.6 
'OH 
High-level 
output 
current 
FULL. EMi5f'i' 
mA 
-0.4 


Q outputs 
24 
'OL 
Low-Jevel output 
current 
rnrr. mJ5TV 
mA 
8 


fclock t Clock frequency 


LOCK 
0 
40 
MHz 
UNCK 
0 
40 


~Iow 
18 


LOCK low 
15 


tw 
Pulse duration 
LOCK high 
10 
ns 


UNCK low 
15 


UNCK high 
10 


Setup time 
Data before 
LOCKT 
8 
tsu 
LOCK inactive 
before RS'ft 
ns 
5 


Hold time 
Data after 
LOCK T 
5 
th 
LOCK inactive 
after 
RSTT 
5 
ns 


TA 
Operating free-air temperature 
0 
70 
°C 


tThe 
maximum 
possible 
clock 
frequency 
is 40 MHz. The maximum 
clock frequency 
when using a 50% 
duty 
cycle 
is 33.3 
MHz. 


NOTE 1: 
To ensure proper operation. 
it is necessary 
to provide 
a clean signal to the LOCK and UNCK clock inputs. 
Any excessive 
noise 
or glitching 
on the clock inputs that violates limits for maximum 
VIL, minimum 
VIH. or minimum 
pulse duration 
can cause a false 
clock 
or improper 
operation 
of the internal 
read and write 
pointers. 
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electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
VCC 
= 4.5 V. 
II ~ 
-18 
mA 
-1.2 
V 


FULL. EMPTY 
VCC 
- 
4.5 V to 5.5 V. 
IOH - 
-0.4 
mA 
VCC-2 
VOH 
v 
a outputs 
VCC 
= 4.5 
V. 
IOH ~ 
-2.6 
mA 
2.4 
3.2 


VCC 
~ 4.5 
V. 
IOL = 
12 mA 
0.25 
0.4 
Q outputs 
VCC 
= 4.5 V. 
10L ~ 24 mA 
0.35 
0.5 
VOL 
V 


FULL. EMPTY 
VCC 
= 4.5 V. 
10H = 4 mA 
0.25 
0.4 


VCC 
= 4.5 V. 
'OL 
~ 8 mA 
0.35 
0.5 


'OZH 
VCC 
- 
5.5 V. 
Va 
- 
2.7 V 
20 
~A 


10ZL 
Vcc 
= 
5.5 V. 
Va 
= 0.4 
V 
-20 
~A 


II 
Vcc 
= 
5.5 V. 
VI ~ 7 V 
0.1 
mA 


IIH 
Vcc 
= 
5.5 V. 
VI=2.7V 
20 
~ 


IlL 
Vcc 
= 5.5 V. 
VI = 0.4 V 
-0.2 
mA 
lot 
Vcc 
= 5.5 V. 
Va 
= 2.25 
V 
-30 
-112 
mA 


ICC 
Vcc 
= 5.5 V 
80 
125 
mA 


t All typical 
values are at VCC 
= 
5 V. TA 
= 25°C. 
t The output conditions 
have bElen chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 
lOS- 


VCC-5 
V. 
VCC-4.5 
V to 5.5 V. 


CL-50 
pF. 
CL-50 
pF. 


FROM 
TO 
Rl-500 
II. 
Rl-500 
II. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT! 
R2-500 
II. 
R2-500 
II. 


TA-25OC 
TA-O·C 
to 70°C 


MIN 
TYP 
MAX 
MIN 
MAX 


LOCK 
50 
40 
fmax 
UNCK 
MHz 
50 
40 


tod 
LOCKt 
Any 
Q 
14 
23 
6 
30 
ns 


tad 
UNCKt 
Any 
Q 
15 
23 
6 
30 
ns 


tpLH 
LOCKt 
EMPTY 
13 
20 
5 
25 
ns 


tpHL 
UNCKt 
EMPTY 
15 
22 
6 
27 
ns 


tpHL 
RSTI 
EMPTY 
15 
21 
5 
26 
ns 


tpHL 
LOCKt 
FULL 
15 
22 
6 
27 
ns 


tpLH 
UNCKt 
FULL 
13 
20 
5 
25 
ns 


tpLH 
RSTI 
FULL 
16 
23 
7 
28 
ns 


ten 
OEt 
Q 
5 
12 
1 
14 
ns 


tdis 
OEI 
Q 
5 
12 
1 
16 
ns 
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Independent 
Asynchronous 
Inputs 
and 
Outputs 


16 Words 
by 5 Bits 


Data Rates From a to 40 MHz 


Fall-Through 
Time ... 
14 ns Typ 


3-State Outputs 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Plastic 
Chip Carriers, 


and Standard 
Plastic 3oo-mll 
DIPs 


OE 


FULL-1 


FULL 


LOCK 
00 
01 
02 
03 
04 


GNO 


OW OR N PACKAGE 
(TOP VIEW) 


1 U 20 
Vcc 
2 
19 
~E-M~P~TY~+-1 


3 
18 
UNCK 


4 
17 
EMPTY 


5 
16 
QO 


6 
15 
Q1 


7 
14 
Q2 


8 
13 
Q3 


9 
12 
Q4 


10 
11 
RST 


description 


This aD-bit memory uses Advanced 
Low-Power 
Schottky technology and features high speed and 
a fast fall-through time. It is organized as 16 words 
by 5 bits. 


A FIFO memory is a storage device that allows 
data to be written into and read from its array at 
independent 
data 
rates. 
These 
FIFOs 
are 
designed 
to process 
data at rates from 
0 to 
40 MHz in a bit-parallel format, word by word. 


FN PACKAGE 


(TOP VIEW) 


Data 
is written 
into memory 
on a low-to-high 
transition 
at the load clock input (LOCK) and is 
read out on a low-to-high transition at the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full, LOCK signals have no effect. When the 
memory is empty, LINCK signals have no effect. 


Status of the FIFO memory is monitored by the FULL, EMPTY, FULL-1, and FULL+ 1 output flags. The FULL 
output is low when the memory is full and high when it is not full. The FULL-1 output is low when the memory 
contains 15 data words. The EMPTY output is low when the memory is empty and high when it is not empty. 
The EMPTY+1 output is low when two words remain in memory. 


A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low and sets 
FULL, FULL-1, and EMPTY+ 1 high. The Q outputs are not reset to any specific logic level. The first low-to-high 
transition on LOCK, after either a RST pulse or from an empty condition, causes EMPTY to go high and the data 
to appear on the Q outputs. It is important to note that the first word does not have to be unloaded. Data outputs 
are noninverting with respect to the data inputs and are at high impedance when the output-enable 
input (DE) 
is low. OE does not affect the output flags. Cascading is easily accomplished 
in the word-width direction but is 
not possible in the word-depth direction. 
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1 2019 
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FIF016x5 


11 
"- 
CTR 
3 
CT=O 
(CT=16)G1 
2 


4 
CT=15 


1(+/C2) 
19 
CT=1 
18 
17 
3 
(CT=O)G3 


1 
EN4, 
r 
5 
16 
20 
4'1 
6 
15 


7 
14 


8 
13 


9 
12 


FULL 


FULL-1 


EMPTY+1 


EMPTY 


t This symbol 
is in accordance 
with ANSI/IEEE 
Standard 
91-1984 
and IEC Publication 
617-12. 
The symbol 
is functionally 
accurate 
but does not 
show the details 
of implementation; 
forthese, 
see the logic diagram. 
The symbol 
represents 
the memory 
as if it were controlled 
by a single counter 


whose 
content 
is the number 
of words 
stored 
at the time. 
Output 
data is invalid 
when 
the counter 
content 
(eT) 
is O. 
Pin numbers 
shown 
are for DW and N packages. 
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RING 
COUNTER 1 
CTR 
2 
0lV16 
3 
4 
5 
6 
7 
8 
9 
Write 
10 
Address 11 
12 
13 
14 
15 
16 


16 00 
15 01 
14 
02 
13 03 
12 
04 


11 


RST 


RING 
COUNTER 1 
CTR 
2 
0lV16 
3 
4 
5 
6 
7 
8 
9 
Read 
10 
Address 
11 
12 
13 
14 
15 
16 


5 
DO 
6 
01 
7 
02 
8 
03 
9 
04 


17 
EMPTY 


3 
FULL 


2 
FULL-1 


19 
EMPTY+1 
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RST-.J 


I 


LOCK --l---fU" 
I 
I 
I 


00-04 ~tU;i~~fA,q,~~W'&,&,~ 


I 
I 
I 
I 
I 


UNCK 
I 
I 


I 


aO-a4~R01 
II 
~ 
_ 


EMPTY--t-r-- 
I 


EMPTY+1~ 


FULL-l-:--'-l 
~~ 


FULL-1-.J_: 
_--.J_ 
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~ 


I 
I 
I 
I 


INITIALIZE 
LOAD 
UNLOAD 
EMPTY 
EMPTY+ 1 
FULL-1 


POINTERS 
W1 
W2 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage. Vcc 
7 V 


Input voltage, VI 
7 V 
Voltage applied to a disabled 3-state output 
5.5 V 


Operating free-air temperature range 
O°C to 70°C 
Storage temperature 
range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to Ihe device. 
These 
are stress 
ratings 
only and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions' 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
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MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


Q outputs 
-1.6 
IOH 
High-level 
output 
current 
mA 
Status 
flags 
-0.4 


Q outputs 
24 
10L 
Low-level 
output 
current 
Status 
flags 
8 
mA 


LDCK 
0 
40 
fclock 
Clock 
frequency 
UNCK 
MHz 
0 
40 


RSTlow 
18 


LDCKlow 
15 


tw 
Pulse 
duration 
LDCK 
high 
10 
ns 


UNCKlow 
15 


UNCKhigh 
10 


Data before 
LDCK! 
8 


tsu 
Setup 
time 
RST (inactive) 
before 
LDCK! 
5 
ns 


LDCK 
(inactive) 
before 
RST! 
5 


th 
Hold time 
Data after LDCK! 
5 
ns 


TA 
Operating 
free-air 
temperature 
0 
70 
'c 


NOTE 
1; To ensure 
proper 
operation 
of this high-speed 
FIFO device, 
it is necessary 
to provide 
a clean signal to the LDCK and UNCK clock inputs. 


Any excessive 
noise or glitching 
on the clock inputs that violates 
the VIL, VIH, or minimum 
pulse duration 
limits can cause 
a false clock 
or improper operation of the internal read and write pointers. 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC 
=4.5V, 
11=-18mA 
-1.2 
V 


VOH 
Q outputs 
VCC 
=4.5V, 
10L =- 
2.6mA 
2.4 
3.2 


VCC 
2 
V 
Status 
flags 
VCC 
= 4.5 V to 5.5 V, 
IOH =-O.4mA 


VCC-4.5V, 
IOL=12mA 
0.25 
0.4 
Q outputs 
VCC 
= 4.5 V, 
10L = 24 mA 
0.35 
0.5 
VOL 
VCC 
= 4.5 V, 
0.25 
V 
IOL=4 
mA 
0.4 
Status 
flags 
VCC 
= 4.5 V, 
IOL=8mA 
0.35 
0.5 


10ZH 
VCC 
= 5.5 V, 
VO=2.7V 
20 
f'A 


10ZL 
VCC 
= 5.5 V, 
Vo 
= 0.4 V 
-20 
f'A 


II 
VCC 
= 5.5 V, 
VI =7V 
0.1 
mA 


IIH 
VCC 
-5.5V, 
Vj_ 
2.7 V 
20 
f'A 


IlL 
VCC 
=5.5 
V, 
VI = 0.4 V 
-0.2 
mA 


10~ 
VCC 
- 5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
mA 


ICC 
VCC 
= 5.5 V 
88 
133 
mA 
t All typical 
values 
are at VCC 
= 5 V, TA = 25'C. 


~ The output 
conditions 
hav" 
been chosen 
to produce 
a current 
that clos"ly 
approximates 
one half of the true short-circuit 
output 
current, 
10S. 
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Vcc = 4.5 V to 5.5 V, 


CL = 50 pF, 


FROM 
TO 
R1 = 500 Q, 
PARAMETER 
UNIT 
(INPUl) 
(OUTPUl) 
R2 =500Q, 


TA = O'C to 70'C 


MIN 
MAX 


LOCK 
40 


UNCK 
40 


tod 
LOCK! 
AnyQ 
6 
32 
ns 


tod 
UNCK! 
AnyQ 
6 
30 
ns 


tpLH 
LOCK! 
EMPTY 
5 
25 
ns 


tpHL 
UNCK! 
EMPTY 
6 
27 
ns 


tPHL 
RSTI 
EMPTY 
5 
25 
ns 


tod 
LOCK! 
EMPTY+1 
7 
34 
ns 


tod 
UNCK! 
EMPTY+1 
7 
34 
ns 


tpLH 
RSTI 
EMPTY+1 
8 
31 
ns 


'od 
LOCK! 
FULL-1 
9 
33 
ns 


'od 
UNCK! 
FULL-1 
8 
32 
ns 


'PLH 
RSTI 
FULL-1 
11 
32 
ns 


'PHL 
LOCK! 
FULL 
6 
27 
ns 


'PLH 
UNCK! 
FULL 
5 
25 
ns 


'PLH 
RSTI 
FULL 
9 
30 
ns 


'en 
OE! 
Q 
2 
15 
ns 


'dis 
OEI 
Q 
1 
15 
ns 
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description 


The 
SN54ALS234 
and 
SN74ALS234 
are 
256-bit 
memories 
tilizing Advanced 
Low-Power 
Schottky 
IMPACT'" 
Technology. 
They 
feature 
high speed with 
fast fall-through 
times 
and are 
organized 
as 64 words 
by 4 bits. 


A FIFO memory 
is a storage 
device that 
allows 
data to be written 
into and read from 
its array 
at 
independent 
data 
rates. 
The 
'ALS234 
is 
designed 
to process 
data at rates from 0 to 30 
megahertz 
in a bit-parallel format, 
word by word. 


Data is written 
into memory 
on the rising edge 
of the Shift In input. When Shift In goes low, the 
first data word ripples through 
to the output 
(see 
Figure 
1). As the FIFO fills 
up, the data words 
stack 
up in the order they 
were 
written. 
When 
the FIFO is full, 
additional 
Shift 
In pulses have 
no effect. 
Data is shifted 
out of memory 
on the 
falling edge of the Shift Out input (see Figure 2). 
When 
the 
FIFO is empty, 
additional 
Shift 
Out 
pulses 
have 
no 
effect. 
The 
last 
data 
word 
remains 
at the outputs 
until 
a new 
word 
falls 
through 
or RST goes low. 


Status 
of the' 
ALS234 
FIFO memory 
is monitored 
by the Output 
Ready (OR) and Input 
Ready (IR) flags. 
When the OR flag is high, valid data is available 
at the outputs. 
The OR flag is low when 
Shift Out is high 
and will stay low when the FIFO is empty. 
The IR status 
flag is high when the inputs 
are ready to receive 
more data. 
The fR flag is low 
when 
Shift 
In is high and stays 
low 
when 
the FIFO is full. 


When the FIFO is empty, 
input data is shifted 
to the output 
automatically 
when Shift 
In goes low. 
If Shift 
Out is held high during this time, the OR flag pulses high indicating 
valid data at the outputs 
(see Figure 3). 


• 
Asynchronous 
Operation 


• 
Organized 
as 64 Words 
of 4 Bits 


• 
Data Rates From 0 to 30 MHz 


• 
3-State 
Outputs 


• 
Similar 
to MMI67401B 
With 
Higher 
Speed 
and 3-State 
Outputs 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


SN54AlS234 
... 
J PACKAGE 
SN74AlS234 
... 
ow OR N PACKAGE 


ITOP VIEWI 


OE 


fR 


SHIFT IN 
DO 
D1 


D2 
D3 
GND 


VCC 
SHIFT OUT 


OR 


QO 
Ql 
Q2 
Q3 


RST 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 
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FK PACKAGE 
SN74AlS234 
FN PACKAGE 


(TOP VIEWI 


I-- 
::Jo 
I-- 
u!: 
e:1~~~~ 


3 
2 
1 2019 


SHIFT IN 
4 
18 
OR 
DO 
5 
17 
QO 
NC 
6 
16 
NC 
D1 
7 
15 
Ql 
D2 
8 
14 
Q2 


9 
1011 
12 13 


'" CUll-- '" 
czz<no 
(:J 
a: 


When 
the FIFO is full, 
data can be shifted 
in automatically 
by holding 
Shift 
In high and taking 
Shift 
Out 
low. 
A propagation 
delay after 
Shift 
Out goes low, 
IR will 
go high. 
If Shift 
In is still high when 
IR goes 
high, 
data at the inputs 
are automatically 
shifted 
in. Since IR is normally 
low 
when 
the FIFO is full and 
Shift 
In is high, 
only a high-level 
pulse is seen on the IR output 
(see Figure 4). 
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The FIFO must be reset after 
power 
up with 
a low-level 
pulse on the Master 
Reset input 
(RST). This sets 
Input 
Ready (lR) high and Output 
Ready (OR) low 
signifying 
that 
the FIFO is empty. 
Resetting 
the FIFO 
sets 
the 
outputs 
to 
a low 
logic 
level 
(see 
Figure 
1). 
If 
Shift 
In is high 
when 
RST goes 
high, 
the 
input data is shifted 
in and IR goes low and remains 
low until Shift 
In goes low. 
If Shift 
In goes low before 
RST goes high, the 
nput data will not be shifted 
in and IR goes high. Data outputs 
are noninverting 
with 
respect 
to the data inputs 
and are at high impedance 
when 
Output 
Enable (OE) is high. OE does not affect 
the 
IR and OR outputs. 


The SN54ALS234 
is characterized 
for operation 
over the full 
military 
temperature 
range of 
- 55 °e 
to 
125°e. 
The SN74ALS234 
is characterized 
for operation 
from 
ooe 
to 70oe. 


FIFO 64 x 4 


CTR 


131 
(14) 
SHIFT IN 
3CT>0 
OR 


ICT>0IG4 


4- 


2CT<64 
(2) 


IR 


ICT<64)G5 


DO 14) 
10 
-'6 
V' 
1131 
00 
01 
151 
1121 
01 
02 
161 
1111 02 
03 
(7) 
1101 
03 
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SHIFT OUT 


OR 
______________ 
-!~ 
IR 


RSTLr 
I 
I 
SHIFT 
IN 
I 
~ 


'11~': 
~ 
~=?277Y'.'.7y; 
ljY~ 
03·00 
~~D$;~)W'!~ 
WI 
W2 
W63 
W64~~ 


I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
II 
rIri 
i, 
I 
rI 
I 
~ 
I 
'L...J 
L-..-..J 
t 
•••• 
_ 
•.• ,•••• 
1 
~ 
I 
I 
I 
I 
I 
I 
I 
, 
I 
,I 


I 
I 
I 
I 
I 
I 
Ln 
_----'n'--------' 
II 
I 


t The last data word 
shifted 
out of the FIFO remains at the output 
until a new word falls through 
or a AST pulse clears the FIFO. 


t While the output 
data is considered 
valid only when the OR flag is high, the stored data remains at the output. 
Any additional 
words 
written 
into the FIFO will stack up behind the first 
word and will not appear at the output 
until Shift Out is taken low. 
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RST 
--, 
I 
I 
I 
I 
I+-tsu--+l 


_ 
_ 
,•••••1 
'--- 
_ 
SHIFT IN 
, 
_I 
_ 


I 
I 
I 
r-tsU-'-th~ 
I 
I 


03-00 ~---~~- 
X_--_-_-_-_-_-_-_-_-_-_-_-_-_X-_======= 
I 
I 
I 
I 
~tPLH 
~ 
I 
~tPHL -+l 
!4-tPLH-+l 


IR 
FULL 
I 
1-------__ 
1__ 
I 
r 
I 
I 
~tPHL --.j 
jf--tPLH 


OR --_0-,---1 
EMPTY 
I 


I 
I 
j4-tpd --.l 
~tpd 
----~ 
03-00 
.::!S, 


1 
- 
I 
I 
-_._------ 
I 


1 
~tPLH 
------.l 
I 
1-------- 


I 
~ 
tdISOL-OXI 
K__ 
...•. 
»>X«<...., ===========»=~_@_~_ 


I 
~tpd--+l 
~ten 


1__ 
- 
I.--- tpLH--+j 
------I ---1 
' 


~tPHL 
-----.l 
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03.00~ 
_ 


tsu-14-+-th-tol 
___ 
I 
I 
I 
I 
I 
I 


\+-tPlH ----*- tw---.j 


_____ 
E_M_pT_Y 
I 
1 
_ 


I 


~ 
tdIQV-ORHI 


___ 
I_N_VA_l_IO 
>K 
_ 


1 
_ 


I 
I 
I 


~tPlH 
--+-tw 
4 


IR 
F_Ul_l 
11 
FU_l_l 
_ 


03·00 
~ 


TEXAS 
~ 
INSTRUMENlS 


SN54ALS234, 
SN74ALS234 
64 x 4 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vee . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Voltage 
applied 
to a disabled 
3-state 
output. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Operating 
free-air 
temperature 
range: 
SN54ALS234 
. . . . . . . . . . . . . . . . . . . . . .. 
- 55°C 
to 
125°C 
SN74ALS234 
DoC to 70°C 
Storage 
temperature 
range 
..... 
. . . . . . . . . . . . . . . . . . . . . .. 
- 65°C 
to 
150°C 


SN54ALS234 
SN74ALS234 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
low-level input voltage 
0.8 
0.8 
V 


Q outputs 
-1 
-2.6 
10H 
High-level 
output 
current 
mA 
IR and OR 
-0.4 
-0.4 


Q outputs 
12 
24 
10L 
Low-level 
output 
current 
mA 
IR and OR 
4 
8 


fclock 
Clock 
frequency 
SHIFT IN or SHIFT OUT 
0 
25 
0 
30 
MHz 


SHIFT IN or SHIFT OUT 
17 
15 
tw 
Pulse duration 
high or low 
ns 


RST low 
20 
15 


Data 
0 
0 


tsu 
Setup time 
before 
SHIFT IN 1 
ns 


~ 
high (inactivel 
15 
15 


th 
Hold time. 
data after 
SHIFT IN 1 
19 
17 
ns 


T •. 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·e 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


SN54ALS234 
SN74ALS234 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 v, 
II = 
-18 
mA 
-1.2 
-1.2 
v 


Q 
Vce 
- 
4.5 v. 
10H ~ -1 
mA 
2.4 
3.3 


VOH 
Vce 
~ 4.5 v, 
10H = 
-2.6 
mA 
2.4 
3.2 
v 


IR. OR 
Vce 
~ 4.5 v, 
10H = 
-0.4 
mA 
2.5 
3.4 
2.7 
3.4 


Q 
Vc:e 
- 
4.5 v, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vce 
~ 4.5 v, 
'OL = 24 mA 
/ 
0.35 
0.5 
v 


IR, OR 
Vce 
= 4.5 v. 
10L ~ 4 mA 
0.25 
0.4 
. 
0.25 
0.4 


Vee 
= 4.5 v. 
10L ~ 8 mA 
0.4 
0.35 
0.5 


10lH 
Vee 
- 
5.5 V, 
Vo 
- 
2.7 v 
20 
20 
pA 


lOlL 
Vee 
- 
5.5 v, 
Vo 
- 
0.4 v 
-20 
-20 
pA 


II 
VCC ~ 5.5 v, 
VI = 7 v 
0.1 
0.1 
mA 


IIH 
Vce 
= 5.5 v. 
VI 
~ 2.7 v 
20 
20 
pA 


IlL 
Vce 
= 5.5 v, 
VI = 0.4 v 
-0.1 
-0.1 
mA 


lot 
Vc:e = 5.5 V, 
Vo 
= 2.25 v 
-30 
-112 
-30 
-112 
mA 


I 'eeL 
100 
155 
100 
145 


lee 
Vee 
= 5.5 V 
IleeH 
97 
152 
97 
142 
mA 
I leel 
103 
158 
103 
148 


t All typical 
values 
are at Vee 
= 5 v. T A ~ 25 ·e. 


t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 'as. 
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Vcc 
- 
5 V, 
Vcc 
- 
4.5 
V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
R1 - 
5000, 
R1 - 
5000, 


PARAMETER 
R2 - 
5000, 
R2 - 
5000, 
UNIT 
(INPUT) 
lOUTPUT) 
TA 
- 
25°C 
TA 
- 
MIN to MAX 


'ALS234 
SN54ALS234 
SN74ALS234 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


SHIFT IN 
35 
25 
30 
fmax 
MHz 
SHIFT OUT 
35 
25 
30 


twt 
IR high 
15 
7 
8 
ns 


twt 
OR high 
19 
7 
8 
ns 


tdlQV-ORH) 
Q valid before 
OR t 
6 
9 
-5 
12 
-5 
12 
ns 


tdISOL-QXI 
Q valid after 
SHIFT OUT I 
13 
4 
4 
ns 


ted 
SHIFT IN I 
Q 
600 
800 
350 
1200 
350 
1000 
ns 


tpHL 
SHIFT IN T 
IR 
20 
26 
8 
36 
8 
30 
ns 


tpLH 
SHIFT IN I 
IR 
16 
21 
6 
28 
6 
25 
ns 


tPLH§ 
SHIFT IN I 
OR 
600 
800 
350 
1200 
350 
1000 
ns 


ted 
SHIFT OUT j 
Q 
13 
17 
4 
24 
4 
22 
ns 


tpHL 
SHIFT OUT T 
OR 
23 
27 
7 
39 
7 
33 
ns 


tPLH 
SHIFT OUT I 
OR 
20 
24 
6 
33 
6 
30 
ns 


tPLH§ 
SHIFT OUT I 
IR 
600 
800 
350 
1200 
350 
1000 
ns 


tpHL 
R5f I 
OR 
22 
26 
10 
40 
10 
34 
ns 


tPLH 
R:ST I 
IR 
17 
21 
6 
31 
6 
27 
ns 


tpHL 
R:ST I 
Q 
14 
17 
5 
21 
5 
19 
ns 


tdis 
~T 
Q 
7 
13 
2 
16 
2 
15 
ns 


ten 
~I 
Q 
6 
12 
2 
15 
2 
13 
ns 


t The IR output 
pulse occurs when the FIFO is full, Shift In is high, and Shift Out is pulsed (see Figure 4). 


t The OR output 
pulse occurs when the FIFO is empty, 
Shift Out is high, and Shift In is pulsed (see Figure 3), 


§ Data throughput 
or "fall 
through" 
times 


NOTE 1: 
Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 
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02958, 
OCTOBER 19B6- 
REVISED APRIL 198B 


TYPICAL 
APPLICATION 
INFORMATION 


SHIFT 
OUT 
IR 
SO 
IR 
SO 
SI 
OR 
SI 
OR 


DO 
00 
DO 
00 
01 
01 
01 
01 
02 
02 
02 
02 
03 RS'f 
03 
RST 
03 
RST 
03 


INPUT 
READY 


IR 
SO 
IR 
SO 
OUTPUT 
READY 


SI 
OR 
SI 
OR 
DO 
00 
DO 
00 
01 
01 
01 
01 
02 
02 
02 
02 
03 RS'f 
03 
RST 
03 
RST 
03 


SHIFT 
IN 
IR 
SO 
SO 
SI 
OR 
OR 
DO 
00 
00 
01 
01 
01 
02 
02 
02 
03 RS'f 
03 
RST 
RST 
03 


MASTER 
RESET 


FIGURE 5. 
192-WORD 
BY 12-BIT EXPANSION 
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• 
Asynchronous 
Operation 


• 
Organized 
as 64 Words 
of 5 Bits 


• 
Data 
Rates 
From 0 to 25 MHz 


• 
3-State 
Outputs 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


SN54ALS235 
... 
J PACKAGE 
SN74ALS235 
... 
OW OR N PACKAGE 


(TOP VIEW) 


description 


The 
SN54ALS235 
and 
SN74ALS235 
are 


320-bit 
memories 
utilizing 
Advanced 
Low-Power 
Schottky 
IMPACr" 
Technology. 
They 
feature 
high speed with 
fast 
fall-through 
times 
and are 


organized 
as 64 words 
by 5 bits. 


A FIFO memory 
is a storage 
device 
that 
allows 
data 
to be written 
into 
and read from 
its array 
at 
independent 
data 
rates. 
The 
'ALS235 
is 
designed 
to process 
data at rates from 
0 to 25 
megahertz 
in a bit-parallel 
format, 
word by word. 


Data is written 
into 
memory 
on the rising 
edge 
of the Shift 
In input. 
When Shift In goes low, the 
first data word 
ripples through 
to the output 
(see 


Figure 
1). As the 
FIFO fills 
up, the data 
words 


stack 
up in the order they 
were 
written. 
When 
the 
FIFO is full, 
additional 
Shift 
In pulses 
have 


no effect. 
Data is shifted 
out of memory 
on the 


falling 
edge of the Shift Out input (see Figure 2). 


When 
the 
FIFO is em ply, 
additional 
Shift 
Out 
pulses 
have 
no 
effect. 
The 
last 
data 
word 
remains 
at the 
outputs 
until 
a new 
word 
falls 


through 
or RST goes 
low. 


Status 
of the' 
ALS235 
FIFO memory 
is monitored 
by the 
Output 
Ready 
(OR), Input 
Ready 
(IRl, Almost 
Full/Empty, 
and Half Full flags. 
When 
the OR flag 
is high, 
valid 
data 
is available 
at the outputs. 
The OR 
flag is low when 
Shift 
Out is high and stays 
low when 
the FIFO is empty. 
The IR status 
flag is high when 
the 
inputs 
are ready to receive 
more 
data. 
The IR flag 
is low 
when 
Shift 
In is high and stays 
low 
when 
the FIFO is full. The Almost 
Full/Empty 
flag is high when the FIFO contains 
eight or less words 
(see Figure 
5) or fifty-six 
or more 
words 
(see Figure 
6). The Almost 
FUll/Empty 
flag 
is low 
when 
the 
FIFO contains 
between 
nine and fifty-five 
words. 
The Half Full flag 
is high when 
the FIFO contains 
thirty-two 
or more 
words 
and is low 
when 
the 
FIFO contains 
thirty-one 
words 
or less (see Figure 
7). 


OE 
HALF FULL 


IR 
SHIFT IN 
DO 
D1 
D2 
D3 
D4 
GND 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


Vcc 
ALMOST 
FULL/EMPTY 


SHIFT OUT 


OR 
00 
01 
02 
03 
04 


RST 


SN54ALS235 
FK PACKAGE 
SN74ALS235 
FN PACKAGE 


(TOP VIEW) 


SHIFT IN 
4 


DO 
5 
D1 
6 
D2 
7 
D3 
8 


18 


17 


16 


15 


14 


9 
1011 
1213 
~Olf-~M 
OZ(I)OO 


(:Ja: 


When the FIFO is empty, 
input 
data is shifted 
to the output 
automatically 
when 
Shift 
In goes low. 
If Shift 
Out is held high during 
this time, 
the OR flag pulses high indicating 
valid data at the outputs 
(see Figure 3). 


When 
the 
FIFO is full, 
data 
can be shifted 
in automatically 
by holding 
Shift 
In high and taking 
Shift 
Out 
low. 
One propagation 
delay after 
Shift 
Out goes low, 
IR will 
go high. 
If Shift 
In is still high when 
IR goes 
high, 
data 
at the inputs 
are automatically 
shifted 
in. Since 
fR is normally 
low, 
when 
the FIFO is full 
and 
Shift 
In is high, 
only 
a high-level 
pulse 
is seen on the 
IR output. 
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description 
(continued 
I 


The FIFOmust be reset after power up with a low-level pulse on the Master Reset input (RST).This sets 
Input Ready (lR) high and Output Ready (OR)low signifying that the FIFOis empty. Resetting the FIFO 
sets the outputs to a low logic level (see Figure 1). If Shift In is high when RST goes high. the input 
data is shifted in and IR goes low and remains low until Shift In goes low. If Shift In goes low before RST 
goes high. the input data will not be shifted in and IRgoes high. Data outputs are noninverting with respect 
to the data inputs and are at high impedance when Output Enable (OE)is high. OE does not affect the 
status flag outputs (see Figure 2). 


The SN54ALS235 is characterized for operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS235 is characterized for operation from ooe to 70°C. 


FIFO 64 x S 


CTR 
_ 
S+/Cl 
3CT>0 


G2 
ICT>0IG4 


4- 
CT:s8/CT 
•• S6 


G3 
CT •• 32 


2CT<64 


ICT<64IGS 


(19) 
ALMOST 
FULl/EMPTY 
121 
HALF 
FULL 
13) 
IR 


DO 
...,6<;7 
1161 
00 


01 
11S1 01 


02 
114) 
02 


03 
(13) 
03 


04 
1121 
04 
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FLAG 


CONTROL 
LOGIC 


(181 
SHIFT 


(17) g~T 


(19) 
ALMOST 
FULL/EMPTY 


(2) 
HALF 
FULL 
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r- 


'1' 
~ 


, 
'" 
, 0 
, 
;: 


,, 
I 
I 
I,-- 


I 
I 
IL_ 
I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
__ l_ 
I 
I 
I 


,••• 
0 
~ 
N 
'" 
IO~~ 


Ul 
~~ 
~~ 
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'"... 


"'~ 
...... 
"''' 
00 
~Cl 
Cl Cl Cl 
11 
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RSTU 


1 
1 
SHIFTIN~.Jl.-Sl....r-ILJ4~~~ 


1 
1 
I 
1 
1 
1 
I 
I 
I 
04·00W'4 w,@ W2E%~w.r01w.W;~W"10.f32~5Ww56f0?$/&?9~;t~R.'W#$#& 
W,@W2~jw63f%1w'{f#aJ 
W,t:'@ 


1 
I 
I 
I 
I 
1 
I 
I 
I 


SHIFT OUT 
I111 
1 
1 
,~~~ 


1 
1 
I 
1 
11 
I 
~~ 
I' 
I 
1 
I 
1 
I 


04·00...., 
I 
1 t==::;'~ 
I 
~i WORD 
':; 
~eWORD 
53 INVAlIO'~b< 
WORD 
2 
~ 
IR~u--Lru--Lr~~u--L-rL 


---l 
! 
r---f 
{ 
I 
If 
I 
/J------!..---.,........, 
rl J, 
11 
! 
h 
r-+-----, r--- 
OR--L-...!....... 
. 
I 
I 
' 
I 
LJ 
LJ 
L.J 
L..-l---...J ~~! 
l-J 


ALMOST 
I 
I 
f} •.••-~ 
I 
I 
: 
I 
If 
1 
FULl/EMPTY:oJ 
I 
L......t. 
I 
(~ 
I 
I 
1 
I 
1 
; 
~, 
I 
1 
1 
_ 


HALF FULL :oJ 
1 
( , 
I. 
f-----J 
I 
I 
I 
I 
I 
;; 
I' 
I 
1 
; 
I 
'I 


CLEAR 
I 
ALMOST 
I 
ALMOST 
I 
FULL 
SHIFT IN 
EMPTY + 1 
HALF 
FULL 
EMPTY 
Wl 
FULL 


t The last data word shifted 
out of the FIFO remains at the output 
until a new word falls through 
or a RST pulse clears the FIFO. 


* While the output 
data is considered 
valid only when the OR flag is high, the stored data remains at the output. 
Any additional 
words 
written 
into the FIFO will stack up behind the first word 
and will not appear at the output 
until Shift Out is taken low. 
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-1 __ 
1 


I 
I 
I 
J+--tsu~ 
I 
I 
-I 
--___ 
1 
_ 


I 
I 
I 
I 
I 
I 
j4-t 
su 
th-+l 
I 
I 


~ 
t======X__ 
I 
I 
I 
I 
I 
tpHl~ 
I 
I 
!+-tPHl-+I 
If-tPlH-+! 
I 
I 
I 
--_I_~ 
1 
1 
I 
I 
I 
I 
j4-tPHl -+l 
I+-tPlH-+I 
~tPlH 


I 
I 
EMPTY 
I 
I 
I 
I 


I+-tpd -+l 
~tpd 
----, 


I 
~1-- 


"1*--- 


I~_- 
I--tplH-----+j 
----1---1--1 
____ 
I 
It--tPHl----+l 
J+---tPlH 
•. 


I 
I 
I 
!4-+tdlsOl-QXI 
==1 
~--»»««-~~========)::~--...«<--- 
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I.---- tpd ---+l 
tdis~ 
~ten 
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04-00 
~ 
_ 


tsu~th--.l 


SHIFT IN 
--.J 
I 
I 
I 
I 
I 


j.-tPLH 
-.j.-tw--.l 


OR 
E_M_P_TY 
I 
1 
_ 
I 
It----+I-tdIOV-ORHI 


04-00 
IN_V_A_L1_0 
~ 
_ 


1 
-- 
I 
I 
I 


~tPLH_+_tw~ 


IR 
._F_U_LL 
I 
I 
FU_L_L 
_ 


04-00 
~ 


SHIFT OUT _----1 
1 
- 
I 
It- tPLH-.I 


I 
___ --1..---------, 
ALMOST FULL/EMPTY 
, 
l-- 


I 
It-tPHL +I 
I 
----- 
__ ----1_- 
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1""'---- 
_ 
I 
!+-tPlH+l 
Il-----L 


I 
~tPHl~ 
I 


SHIFT 
OUT 
----1... 
_ 


SHIFT 
IN 
__ J 
1 
_ 


I 
~tPlH_.l 
I 
____ I------L 


I 
-I 
14 
I 
--------,---- 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, vce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . .. 
7 V 
Input voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Voltage 
applied to a disabled 
3-state 
output. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Operating 
free-air temperature 
range: 
SN54ALS235 
. . . . . . . . . . . . . . . . . . . . . 
- 55°C 
to 125°C 
SN74ALS235 
DoC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 150°C 


SN54ALS235 
SN74ALS235 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


Q outputs 
-1 
-2.6 
IOH 
High-level 
output 
current 
mA 
Flags 
-0.4 
-0.4 


Q outputs 
12 
24 
IOL 
Low-level 
output 
current 
mA 
Flags 
4 
8 


Iclock 
Clock frequency 
SHIFT IN or SHIFT OUT 
0 
20 
0 
25 
MHz 


SHIFT IN or SHIFT OUT 
17 
15 
tw 
Pulse duration 
high or low 
ns 


RST low 
20 
15 


Data 
0 
0 
tsu 
Setup time belore 
SHIFT IN 1 
ns 


RST high (inactivel 
15 
15 


th 
Hold time. 
data alter 
SHIFT IN I 
19 
17 
ns 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°e 


electrical 
characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
SN54ALS235 
SN74ALS235 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 
V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Q 
Vee 
= 4.5 
V. 
IOH = 
-1 
mA 
2.4 
3.3 


VOH 
Vee 
- 
4.5 
V. 
IOH - 
-2.6 
mA 
2.4 
3.2 
V 


Flags 
Vee 
- 
4.5 
V. 
IOH 
~ 
-0.4 
mA 
2.5 
3.4 
2.7 
3.4 


Q 
Vee 
~ 4.5 
V. 
IOL = 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
~ 4.5 
V. 
IOL = 24 mA 
0.35 
0.5 
V 


Flags 
Vee 
- 
4.5 
V. 
IOL - 
4 mA 
0.25 
0.4 
0.25 
0.4 


Vee 
- 
4.5 
V. 
IOL - 
8 mA 
0.4 
0.35 
0.5 


10lH 
Vee 
- 
5.5 V. 
Va 
~ 2.7 
V 
20 
20 
~A 


lOlL 
Vee 
~ 
5.5 V, 
Va = 0.4 
V 
-20 
-20 
~A 


II 
Vee 
~ 
5.5 V, 
VI 
~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI 
- 
2.7 V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V, 
VI 
- 
0.4 
V 
-0.1 
-0.1 
mA 


lo~ 
Vce 
= 5.5 V, 
Vo 
~ 2.25 
V 
-30 
-112 
-30 
-112 
mA 
I leeL 
112 
175 
112 
165 


Ice 
Vee 
= 5.5 V 
IleeH 
105 
170 
105 
160 
mA 


Ileel 
115 
180 
115 
170 


1 All typical 
values are at Vee 
= 5 V, TA = 25°e. 


t The output 
conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output 
current, 
10S' 
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Vcc 
- 
5 V. 
VCC 
- 
4.5 
V to 5.5 V. 


Cl 
- 
50 pF. 
Cl 
- 
50 pF. 


R1 - 
500 
O. 
R1 - 
500 
O. 
FROM 
TO 
R2 - 
500 
O. 
R2 - 
500 
O. 
UNIT 
PARAMETER 
(INPUT) 
(OUTPUT) 


TA 
- 
25°C 
TA 
- 
MIN to MAX 


'AlS235 
SN54AlS235 
SN74AlS235 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


SHIFT IN 
30 
20 
25 


fmax 
MHz 
SHIFT OUT 
30 
20 
25 


tw 


' 


IR high 
15 
7 
8 
ns 


tw* 
OR high 
19 
7 
8 
ns 


IdIQV-ORHI 
Q valid bofore 
OR I 
6 
9 
-5 
12 
-5 
12 
ns 


tdISOL-QXI 
Q valid after 
SHIFT OUT I 
13 
4 
4 
ns 


tcd 
SHIFT IN I 
Q 
600 
800 
350 
1200 
350 
1000 
ns 


tpHL 
SHIFT IN t 
IR 
20 
26 
8 
36 
8 
30 
ns 


'pLH 
SHIFT IN I 
IR 
16 
21 
6 
28 
6 
25 
ns 


'PLH§ 
SHIFT IN I 
OR 
600 
800 
350 
1200 
350 
1000 
ns 


tpHL 
SHIFT IN I 
ALMOST 
FIE 
550 
700 
290 
1050 
290 
880 
ns 


tpLH 
SHIFT IN I 
ALMOST 
FIE 
85 
115 
40 
170 
40 
150 
ns 


'pLH 
SHIFT IN I 
HALF FULL 
340 
410 
180 
590 
180 
510 
ns 


tcd 
SHIFT OUT I 
Q 
13 
17 
4 
24 
4 
22 
ns 


tpHL 
SHIFT OUT t 
OR 
23 
27 
7 
39 
7 
33 
ns 


tpLH 
SHIFT OUT I 
OR 
20 
24 
6 
33 
6 
30 
ns 


'PLH§ 
SHIFT OUT I 
IR 
600 
800 
350 
1200 
350 
1000 
ns 


tpHL 
SHIFT OUT I 
ALMOST 
FIE 
550 
700 
290 
1050 
290 
880 
ns 


tPLH 
SHIFT OUT I 
ALMOST 
FIE 
85 
115 
35 
170 
35 
150 
ns 


tpHL 
SHIFT OUT I 
HALF FULL 
340 
410 
170 
590 
170 
510 
ns 


tpHL 
~l 
OR 
22 
26 
10 
40 
10 
34 
ns 


tpLH 
~t 
IR 
12 
18 
5 
24 
5 
22 
ns 


tpHL 
~l 
IR 
12 
18 
5 
24 
5 
22 
ns 


tpHL 
Im'l 
Q 
14 
17 
5 
21 
5 
19 
ns 


tdis 
<5E t 
Q 
7 
13 
2 
16 
2 
15 
ns 


ten 
<5E1 
Q 
6 
12 
2 
15 
2 
13 
ns 


t The IR output 
pulse occurs when the FIFO is fuJI, Shift In is high, and Shift Out is pulsed (see Figure 4). 


* The OR output 
pulse occurs 
when 
the FIFO is empty, 
Shift Out is high, and Shift 
In is pulsed (see Figure 3). 


§Oata throughput 
or "fall 
throllgh" 
times 


NOTE 1: 
Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 
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TYPICAL 
APPLICATION 
INFORMATION 


HF 
AF/E 
HF 
AF/E 
HF 
AF/E 
5HIFT OUT 
IR 
50 
IR 
50 
IR 
50 
51 
OR 
51 
OR 
51 
OR 
00 
00 
00 
00 
00 
00 
01 
01 
01 
01 
01 
01 
02 
02 
02 
02 
02 
02 
03 
03 
03 
03 
03 
03 
04 RSf 
04 
04 RSf 
04 
04 
R5T 
04 


INPUT REAOY 
HF 
AF/E 
HF 
AF/E 
HF 
AF/E 
OUTPUT REAOY 
IR 
50 
IR 
50 
IR 
50 
51 
OR 
51 
OR 
51 
OR 
00 
00 
00 
00 
00 
00 
01 
01 
01 
01 
01 
01 
02 
02 
02 
02 
02 
02 
03 
03 
03 
03 
03 
03 
04 
RSf 
04 
04 
R5T 
04 
04 
R5T 
04 


HF 
AF/E 
HF 
AF/E 
HF 
AF/E 


5HIFT IN 
IR 
50 
IR 
50 
IR 
50 
51 
OR 
51 
OR 
51 
OR 
00 
00 
00 
00 
00 
00 
01 
01 
01 
01 
01 
01 
02 
02 
02 
02 
02 
02 
03 
03 
03 
03 
03 
03 
04 
R5T 
04 
04 
R5T 
04 
04 
RST 
04 


MASTER 
RESET 


FIGURE8. 
192-WORD BY 15-BIT EXPANSION 
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description 


The 
SN54ALS236 
and 
SN74ALS236 
affi 
256-bit 
memories utilizing Advanced 
Low-Power 
Schottky 
IMPACr 
M 
Technology. 
They 
feature 
high speed with 
fast fall-through 
times 
and are 
organized 
as 64 words 
by 4 bits. 


A FIFO memory 
is a storage 
device that allows 
data to be written 
into and read from 
its array 
at 
independent 
data 
rates. 
The 
'ALS236 
is 
designed 
to process 
data at rates from 0 to 30 
megahertz in a bit-parallel format, 
word by word. 


Data is written 
into memory 
on the rising edge 
of the Shift In input. When Shift In goes low, the 
first data word ripples through to the output 
(see 
Figure 1). As the FIFO fills up, the data words 
stack 
up in the order they 
were written. 
When 
the FIFO is full, additional 
Shift 
In pulses have 
no effect. 
Data is shifted 
out of memory 
on the 
falling edge of the Shift Out input (see Figure 2). 
When 
the 
FIFO is empty, 
additional 
Shift 
Out 
pulses 
have 
no 
effect. 
The 
last 
data 
word 
remains 
at the 
outputs 
until 
a new 
word 
falls 
through 
or RST goes low 


Status 
of the' 
ALS236 
FIFO memory 
is monitored 
by the Output 
Ready (OR) and Input Ready (IR) flags. 


When the OR flag is high, valid data is available 
at the outputs. 
The OR flag is low when 
Shift Out is high 
and will stay low when the FIFO is empty. 
The IR status 
flag is high when the inputs are ready to receive 
more data. 
The IR flag is low 
when 
Shift 
In is high and stays 
low 
when 
the FIFO is full. 


• 
Asynchronous 
Olleration 


• 
Organized 
as 64 Words 
of 4 Bits 


• 
Data Rates From 0 to 30 MHz 


• 
Pin-Compatible 
With 
MMI67401 
B With 
Higher 
Speed 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


SN54ALS236. 
. J PACKAGE 
SN74ALS236 
... 
OW OR N PACKAGE 


(TOP VIEW) 


NC 


IR 


SHIFT IN 
DO 
D1 
D2 
D3 
GND 


[ 
1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


VCC 
SHIFT OUT 


OR 
00 
01 
02 
03 
RST 


SN54ALS236 
... 
FK PACKAGE 
SN74ALS236. 
. FN PACKAGE 


(TOP VIEW) 
I- 
::>o 
I- 


u!:: 
~ ~ ~ ~ii5 


SHIFT IN 
DO 
NC 
D1 
D2 


3 
2 
1 20 19 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 
1011 
1213 


CO) 0 UII- 
CO) 
OZZUlO 
(:J 
II: 


When the FIFO is empty, 
input data is shifted 
to the output 
automatically 
when Shift 
In goes low. 
If Shift 
Out is held high during this time, the OR flag pulses high indicating 
valid data at the outputs 
(see Figure 3). 


When the FIFO is full, data can be shifted 
in automatically 
by holding 
Shift 
In high and taking 
Shift 
Out 
low. 
A propagation 
delay after 
Shift 
Out goes low, 
IR will go high. 
If Shift 
In is still high when 
IR goes 
high, data at the inputs 
are automatically 
shifted 
in. Since IR is normally 
low when 
the FIFO is full and 
Shift 
In is high, 
only a high-level 
pulse is seen on the IR output 
(see Figure 4). 


PRODUCTIONDATA documents 
contlin information 
current 
IS of publiCition 
dat •. Products 
conform 
to 
specifiCitions 
per the terms 
of Tells 
Instruments 
~~~~~:~~i~'{::1~1i 
~~:~~~ti:; 
~loc:::~:t::S~s 
not 
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description 
(continued) 


The FIFO must be reset after power 
up with 
a low-level 
pulse on the Master 
Reset input 
(RST). This sets 
Input 
Ready (IR) high and Output 
Ready (OR) low signifying 
that 
the FIFO is empty. 
Resetting 
the FIFO 
sets the outputs 
to a low logic level (see Figure 
1). If Shift 
In is high when 
RST goes high. the input 
data 
is shifted 
in and IR goes low and remains low until Shift 
In goes low. 
If Shift In goes low before 
RST goes 
high. the input 
data will not be shifted 
in and IR goes high. 
Data outputs 
are noninverting 
with 
respect 
to the data inputs. 


The SN54ALS236 
is characterized 
for operation 
over the full 
military 
temperature 
range of 
- 55°C 
to 
125°C. 
The SN74ALS236 
is characterized 
for operation 
from 
QOC to 7QoC. 


FIFO 64 ' 4 


CTR 


SHIFT IN 
131 
5+/Cl 
3CT>0 
1141 OR 


G2 
ICT>0IG4 


SHIFT OUT 1151 
4- 


G3 
2CT<64 
121 IR 


'CT < 641G5 


-, 
'131 00 
112101 
'11102 
'101 03 
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SHIFT 
OUT 


OR 


--------- 
- - - -15- - - ------------------IR 


(/l~ 
QO 
::::l 
0..~ 
::::lo 
~ 
<lo 


~ 
01- :--- -- ---- --- --:- - - - --:-- --- - - - - -4>-- --- 
- - - - -1- 
-- 
- --1- 
-- 
-- 
- 
-- 
---:-- 
- -- --Q1 
o 
02-' 
:: 
WORDS4-62 
:: 
I 
--Q2 
~- 
"M'M~:'Z 
· 
--Q3 


RST"LJ 


I 


SHIFT 
IN 
I 
~ 
:ll~"~= 
,_'_y,_>-)-}-/,->-j--- 
~ 
03-00 
~~gp';1£S~I)~ 
WI 
W2 
W63 
W64 ~~ 


~II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Q3-QO~1 


II 
I 


IR :::r-- 
I 
OR:] 


II 


I 
I 
ILh 
n 
_ 
I 
I 
I 


t The last data word shifted out of the FIFO remains at the output until a new word falls through or a RST pulse clears the FIFO. 


t: While the output data is considered 
valid only when the OR flag is high, the stored data remains at the output. 
Any additional 
words 
written 
into the FIFO will stack up behind the first word and will not appear at the output until SHIFT OUT is taken low. 
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RST 
I 


Ij+--tsu ---.j 


SHIFT 
IN 
1----____ 
_1 
_ 


I 
I 
I 
j+-tsU""'-th-4j 
I 
I 


03-00 
)::_-_-_-_-_-_-_ -_-_-_-_-_-_-_X-_======= 
I 
I 
I 
I 
l•..tPLH-.j 
I 
~tPHL-+I 
j.-tPLH~ 


IR 
FULL 
I 
,------ 
••.• 
_1 
_..... 
I 
r 
I 
I 
t•.. tPHL~ 
~tPLH 


OR ----1"---' 
EMPTY 
I 


I 
I 
tf-tpd 
---.I 
~tpd 


03-00 ---==:k, 


t 
t 
_ 
i 
I.-- tpLH---+j 
-----I-----~--l-----.l 
I 


I 
I 
~tPHL 
----.I 
,...--tPLH 
•. 


I 
I 
I 


~td(SOL-OXI 


03-00 .=J~--< 
»»««..,,,,_============»_~_~_K_ 
I+-- tpd ---+I 
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~--- 
+ 
lh~ 


_. 
1 
I 
I 
I 
I 
I 


j.-IPLH~lw--+l 


_. 
__ 
EM_P_TY 
I 
1 
_ 


I 


~ld(QV-ORHI 


____ 
I_N_VA_L_IO 
>K 
_ 


1 
---- 
I 
I 
Ij.- IpLH-+- lw ----+l 


IR 
F_uL_L 
1 
I 
F_U_L_L 
_ 


03-00 
~ 
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........... 
7 V 


.. .•................. 
7V 
............ 
-55°Cto125°e 


. 
Doe to 700e 


- 65 °e to 150 °e 


Supply voltage, Vee . . . . . . . . . . . 
. 
. 
Input voltage 
. 


Operating free-air temperature range: SN54ALS236 
. 
SN74ALS236 
.. 


SN54ALS236 
SN74ALS236 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


Q outputs 
-1 
-2.6 


IOH 
High·level 
output 
current 
mA 
IR and OR 
-0.4 
-0.4 
a outputs 
12 
24 
IOL 
Low-level 
output 
current 
mA 


IR and OR 
4 
8 


fclock 
Clock 
frequency 
SHIFT IN or SHIFT OUT 
0 
25 
0 
30 
MHz 


SHIFT IN or SHIFT OUT 
17 
15 
tw 
Pulse duration 
high or low 
ns 


RST low 
20 
15 
Data 
0 
0 


tsu 
Setup time 
before 
SHIFT IN 1 
ns 


RST high (inactive) 
15 
15 


th 
Hold time. 
data after 
SHIFT IN 1 
19 
17 
ns 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°e 


electrical characteristics 
over recommended operating free-air temperature 
range (unless otherwise 
noted) 


SN54ALS236 
SN74ALS236 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 
V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V. 
10H - 
-1 
mA 
2.4 
3.3 
Q 


VOH 
Vec 
= 4.5 V, 
10H = 
-2.6 
mA 
2.4 
3.2 
V 


IR, OR 
Vce 
= 4.5 V, 
10H = 
-0.4 
mA 
2.5 
3.4 
2.7 
3.4 


Q 
Vec 
- 
4.5 
V, 
10l 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 


Vec 
- 
4.5 
V, 
10l = 24 mA 
0.35 
0.5 


Vec 
= 4.5 
V, 


V 


IR. OR 
10l = 4 mA 
0.25 
0.4 
0.25 
0.4 


Vec 
= 4.5 
V. 
10l = 8 mA 
0.4 
0.35 
0.5 


II 
Vec 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vec 
- 
5.5 V, 
V, - 
2.7 V 
20 
20 
~A 


III 
VCC = 5.5 V. 
vI = 0.4 V 
-0.1 
-0.1 
mA 


10* 
VCC = 5.5 V. 
Vo 
= 2.25 
V 
-30 
-112 
-30 
-112 
mA 


Ice 
I 'eel 
100 
155 
100 
145 
Vcc 
= 5.5 V 
I leeH 


mA 
97 
152 
97 
142 


1All typical 
values 
are at Vee 
= 
5 V, TA = 25°C. 


t: The output 
conditions 
have been chosen to produce 
a current 
that closely approximates 
one half of the true short-circuit 
output 
current, 
10S. 
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Vcc 
- 
5 V, 
Vcc 
- 
4.5 
V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
R1 - 
5000, 
R1 - 
5000, 


PARAMETER 
R2 - 
5000, 
R2 - 
5000, 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
25°C 
TA 
- 
MIN to MAX 


'ALS236 
SN54ALS236 
SN74ALS236 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


SHIFT IN 
35 
25 
30 
fmax 
MHz 
SHIFT OUT 
35 
25 
30 


twt 
IR high 
15 
7 
8 
ns 


twt 
OR high 
19 
7 
8 
ns 


tdIQV-ORHI 
Q valid 
before 
OR t 
6 
9 
-5 
12 
-5 
12 
ns 


tdCSOL-QX) 
Q valid 
after 
SHIFT OUT I 
13 
4 
4 
ns 


tnd 
SHIFT IN I 
Q 
600 
800 
350 
1200 
350 
1000 
ns 


tpHL 
SHIFT IN T 
IR 
20 
26 
8 
36 
8 
30 
ns 


tpLH 
SHIFT IN I 
IR 
16 
21 
6 
28 
6 
25 
ns 


tPLH§ 
SHIFT IN I 
OR 
600 
800 
350 
1200 
350 
1000 
ns 


tnd 
SHIFT OUT I 
Q 
13 
17 
4 
24 
4 
22 
ns 


tpHL 
SHIFT OUT 
T 
OR 
23 
27 
7 
39 
7 
33 
ns 


tPLH 
SHIFT OUT I 
OR 
20 
24 
6 
33 
6 
30 
ns 


tPLH§ 
SHIFT OUT I 
IR 
600 
800 
350 
1200 
350 
1000 
ns 


tpHL 
RST I 
OR 
22 
26 
10 
40 
10 
34 
ns 


tpLH 
rfSi 
I 
IR 
17 
21 
6 
31 
6 
27 
ns 


tpHL 
RST I 
Q 
14 
17 
5 
21 
5 
19 
ns 


t The IR output 
pulse occurs 
when 
the FIFO is full, 
Shift 
In is high, 
and Shift 
Out is pulsed 
Isee Figure 41- 


tThe 
OR output 
pulse occurs 
when 
the FIFO is empty, 
Shift 
Out is high, 
and Shift 
In is pulsed 
(see Figure 31- 


§ Data 
Throughput 
or "fall 
through" 
times 
NOTE 1: 
Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 
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02958.OCT08ER 198S-REVISED APRil 1988 


TYPICAL 
APPLICATION 
INFORMATION 


SHIFT OUT 


IR 
SO 
IR 
SO 
SI 
OR 
SI 
OR 
DO 
QO 
DO 
QO 
01 
Q1 
01 
Q1 


02 
Q2 
02 
Q2 
03 
RST 
Q3 
03 
RST 
Q3 


INPUT READY 


IR 
SO 
SO 
OUTPUT 
READY 


51 
OR 
OR 
DO 
QO 
QO 
01 
Q1 
Q1 
02 
Q2 
Q2 
03 
RST 
Q3 
RST 
RST 
Q3 


SHIFT IN 
IR 
SO 
IR 
SO 
51 
OR 
SI 
OR 
DO 
QO 
DO 
QO 
01 
Q1 
01 
Q1 
02 
Q2 
02 
Q2 
03 
RST 
Q3 
RST 
03 
RST 
Q3 


MASTER 
RESET 


FIGURE 5. 
192-WORD 
BY 12-BIT EXPANSION 
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• 
Independent Asynchronous Inputs and 
Outputs 


• 
64 Words by 8 Bits Each 


• 
Data Rates From 0 to 40 MHz 


• 
Fall-Through Time . . . 20 ns Typ 


• 
3-State Outputs 


03091. 
FEBRUARY19BB-REVISED MARCH 1990 


NT PACKAGE 


(TOP VIEW) 


RST 
1 U24 
DE 
DO 
2 
23 
QO 
D1 
3 
22 
Q1 
D2 
4 
21 
Q2 
D3 
5 
20 
Q3 


VCC 
6 
19 
GND 
D4 
7 
18 
Q4 
D5 
8 
17 
Q5 
D6 
16 
Q6 
D7 
10 
15 
Q7 
FULL 
11 
14 
EMPTY 
LDCK 
12 
13 
UNCK 


FN PACKAGE 


(TOP VIEW) 


°ltJi UwO 
.•... 
0 00: ZOOO 


4 
3 
2 
28 2726 
D2 
5 
25 
Q2 
D3 
6 
24 
Q3 
VCC 
7 
23 
GND 
NC 
8 
22 
NC 
D4 
9 
21 
Q4 
D5 
10 
20 
Q5 
D6 
11 
19 
Q6 


12131415161718 
"Ij" U "I> " 
O~UZUI- 
0 
u.g 
~~ 
w 


NC - No internal 
connection 


description 


This 512-bit 
memory uses Advanced 
Low-Power 
Schottky 
IMPACT-XN 
technology 
and features 
high 
speed 
and 
fast 
fall-through 
times. 
It 
is 
organized 
as 64 words 
by 8 bits. 


A FIFO memory 
s a storage 
device that 
allows 
data to be written 
into and read from 
its array 
at independent 
data rates. The function 
is used 
as a buffer 
to couple 
two 
buses 
operating 
at 
different 
clock 
rates. 
This FIFO is designed 
to 
process 
data at rates from 0 to 40 MHz in a bit- 
parallel 
format, 
word 
by word. 


Data 
is written 
into 
memory 
on a low-to-high 
transition 
of the load clock 
input 
(LOCK) and is 
read out on a low-to-high 
transition 
of the unload 
clock input (UNCI<). The memory is full when the 
number 
of words 
clocked 
in exceeds 
by 64 the 
number of words clocked out. When the memory 
is full, 
LOCK sig 
als have no effect 
on the data 
residing in memory. 
When the memory is empty, 
UNCK signals 
have no effect. 


Status 
of the FIFO memory 
is monitored 
by the 
FULL and EMPTY output 
flags. The FULL output 
will 
be low 
when 
the memory 
is full, 
and high 
when the memory 
is not full. The EMPTY output 
will be low when the memory 
is empty, 
and high 
when 
it is not empty. 


A low level on the reset input 
(RST) resets the internal 
stack 
control 
pointers 
and also sets EMPTY low 
and FULL high. The outputs 
are not reset to any specific 
logic levels. 
The first 
low-to-high 
transition 
on 
LOCK, either 
after 
a RST pulse or from 
an empty 
condition, 
causes 
EMPTY to go high and the data to 
appear on the Q outputs. 
The first word does not have to be unloaded. 
Data outputs 
are non inverting 
with 
respect 
to the data inputs 
and are at a high-impedance 
state 
when 
the output-enable 
input 
(DE) is low. 


The DE input 
does not effect 
either 
the FULL or EMPTY output 
flags. 
Cascading 
is easily accomplished 
in the word-width 
direction, 
but is not possible 
in the word-depth 
direction. 


The SN74ALS2232A 
is characterized 
for operation 
from 
OOC to 70°C. 
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current as of public.lion dl.l. 11roductsconform to 
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RST (1) 


LOCK (12) 


UNCK (13) 


DO (2) 


01 (3) 


02 (4) 


03 (5) 


04 (7) 


05 (a) 


06 (9) 


01 (10) 


SN74ALS2232A 
64 x 8 ASYNCHRONOUS 
FIRST·IN, 
FIRST·OUT 
MEMORY 


FIFO 64 x a 


CTR 
CT - 0 


1(+/C2) 
3- 


(CT - 
64)G1 


(CT - 
0)G3 


(23) 00 


(22) 01 


(21) 02 


(20) 03 


(1a) 04 


(11) 05 


(16) 06 


(15) 01 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Standard 
91-1984 
and IEC Publication 
617-12. 
The symbol 
is functionally 
accurate 
but 


does not show the details of implementation; 
for these, 
see the logic diagram. 
The symbol 
represents 
the memory 
as if it were controlled 
by a single counter 
whose content 
is the number of words stored at the time. Output 
data is invalid when the counter 
content 
(CT) is O. 
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00 
eZI 


01 
131 


02141 
'"'".. 
05 
III 


D6 
,-, 


1101 


WAITE 


OECOO£ 
LATCH 
'" 


~E,.CT~~E 
m 


a·QL+80H 


1231 
ZAQ 
00 
12Z10t 


1211 az 


\20\ 
Q3 


1181 Q4 


C171 Q' 
1161 Q. 
115101 
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RST~ 


I 


LOCK 
: 
II 
II 
I 
I 
~ 
Lfl---- 


DO-D7~~'®W2~w3~*{»~~w'fu1w2~M:'1 
I:'~ 


I 
I 
I 


I 
I 
I 
I 
I 
I 


I 


I 
I 
I 
I 
I 
I 
I 
Il-J 


I 


FULL 


I 
I 
----~L___.J 


I 
I 


I 
I 
I 
EMPTY 


1 
I 
I 
UNLOAD 
W2 


absolute maximum ratings over operating free-air temperature 
range 


Supply 
voltage, 
VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . .. 
7 V 
Input 
voltage 
..............................•............................... 
7 V 
Voltage 
applied 
to a disabled 
3-state 
output. 
. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. 
5.5 
V 
Operating 
free-air 
temperature 
range 
. . . . . . . 
. . . • . . . . . . . . . . . . . . . . . . . . . .. 
0 DC to 
70 DC 
Storage 
temperature 
range 
..... 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 
- 65 °C to 
150 °C 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


V,H 
High-level 
input voltage 
2 
V 


V,L 
Low·level 
input voltage 
0.8 
V 


Q outputs 
-2.6 
'OH 
High·level 
output 
curmnt 
mA 
FULL. EMPTY 
-0.4 


Q outputs 
24 
'OL 
Low·level 
output 
current 
mA 
FULL. EMPTY 
8 


'clock 
Clock frequency 
LOCK. UNCK 
0 
40 
MHz 


RST low 
25 


LOCK low 
13 


tw 
Pulse duration 
LOCK high 
12 
ns 


UNCK low 
13 


UNCK high 
12 


tsu1 
Setup 
time, 
data 
before 
LOCKT 
5 
ns 


tsu2 
Setup 
time, 
RST high (inactive) 
before 
LOCKT 
5 
ns 


th 
Hold time. 
data after 
LOCKt 
5 
ns 


TA 
Operating 
free·air 
temperature 
0 
70 
°C 
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electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
VCC 
= 4.5 
V, 
II = 
-18 
mA 
1.2 
V 


VOH 
FULL, EMPTY 
VCC 
= MIN TO MAX, 
10H = 0.4 
mA 
VCC-2 
V 
Q outputs 
VCC 
= 4.5 
V, 
10H = 
-2.6 
mA 
2.4 
3.2 


10L = 
12 mA 
0.25 
0.4 


Q outputs 


10L = 24 mA 
0.35 
0.5 


VOL 
VCC 
=4.5 
V 
V 


FULL, EMPTY 
10L = 4 mA 
0.25 
0.4 


10L = 8 mA 
0.35 
0.5 


10ZH 
VCC 
= 
5.5 V, 
Va 
= 2.7V 
20 
~A 


10ZL 
VCC 
- 
5.5 V, 
Va 
- 
0.4 
V 
-20 
~A 


II 
VCC 
= 
5.5 V, 
VI 
= 7 V 
0.1 
mA 


IIH 
VCC 
= 5.5 V, 
VI 
= 2.7 V 
20 
~A 


CLKS 
-0.2 
IlL 
VCC 
= 5.5 V, 
VIN 
= 0.4 
V 
mA 


Others 
-0.1 


lOt 


Q outputs 
-20 
-130 


VCC 
= 5.5 V, 
Vo 
= 2.25 
V 
mA 
FULL, EMPTY 
-20 
-112 


ICC 
VCC 
= 
5.5 V 
175 
270 
mA 


tAli 
typical 
values are at Vec 
= 5 V, TA 
= 
25°C. 


tThe 
output 
conditions 
have been chosen to produce a current that closely approximates 
one half of the true short~circuit 
output 
current. 
'OS. 


VCC 
- 
5 V, 
VCC 
- 
4.5 
V to 5.5 
V, 


FROM 
TO 
CL - 
50 pF, 
CL - 
50 pF, 


PARAMETER 
R1 - 
5000, 
R1 - 
5000, 
UNIT 
(INPUT) 
(OUTPUn 
R2 - 
5000, 
R2 - 
5000, 


TA 
- 
25°C 
TA 
- 
DoC to 70°C 


MIN 
TYP 
MAX 
MIN 
MAX 


LOCK 
40 
fmax 
UNCK 


MHz 
40 


tod 
LOCK! 
Any 
Q 
18 
26 
30 
ns 


tod 
UNCK! 
Any 
Q 
18 
24 
27 
ns 


tpLH 
LOCK! 
EMPTY 
12 
16 
18 
ns 


tPHL 
UNCK! 
EMPT'i' 
12 
17 
20 
ns 


tpHL 
RSTI 
EMPTY 
12 
17 
20 
ns 


tpHL 
L.OCK! 
FULL 
16 
21 
22 
ns 


tpLH 
UNCK! 
FULL 
10 
15 
18 
ns 


tPLH 
RSH 
FULL 
13 
19 
23 
ns 


ten 
OE! 
Q 
11 
15 
17 
ns 


tdis 
OEI 
Q 
11 
17 
19 
ns 
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• 
Independent Asynchronous Inputs and 
Outputs 


• 
64 Words By 9 Bits 


• 
Data Rates From 0 to 40 MHz 


• 
Fall-Through Time ... 
20 ns Typical 


• 
3-State Outputs 


description 


This 576-bit 
memory 
uses Advanced 
Low-Power 
Schottky 
IMPACT --X~ 
technology 
and features 
high 
speed 
and 
fast 
fall-through 
times. 
It 
is 


organized 
as 64 words 
by 9 bits. 


A FIFO memory 
is a storage 
device 
that 
allows 
data to be written 
into and read from 
its array 


at independent 
data rates. The function 
is used 
as a buffer 
to 
couple 
two 
buses 
operating 
at 
different 
clock 
rates. 
This 
FIFO is designed 
to 
process 
data at rates from 
0 to 40 MHz in a bit- 


parallel 
format, 
word 
by word. 


Data 
is written 
into 
memory 
on a low-to-high 
transition 
of the load clock 
input 
(LOCK) and is 
read out on a low-to-high 
transition 
of the unload 
clock input (UNCK). The memory 
is full when the 


number 
of words 
clocked 
in exceeds 
by 64 the 


number of words clocked out. When the memory 
is full, 
LOCK signals 
have no effect 
on the data 
residing in memory. 
When the memory 
is empty, 


UNCK 
signals 
have 
no effect. 


Status 
of the FIFO memory 
is monitored 
by the 


FULL, 
EMPTY, 
ALMOST 
FULL/EMPTY, 
and 
HALF FULL output 
flags. 
The FULL output 
will 
be low when 
the memory 
is full and high when 
the memory 
is not full. 
The EMPTY output 
will 
be low 
when 
the 
memory 
is empty 
and 
high 
when 
it 
is 
not 
empty. 
The 
ALMOST 
FULL/EMPTY 
flag is high when the FIFO contains 


eight 
or less words 
or fifty-six 
or more 
words. 


The ALMOST 
FULL/EMPTY 
flag is low when the 


FIFO contains 
between 
nine and fifty-five 
words. 


The 
HALF 
FULL 
flag 
is 
high 
when 
the 
FIFO 
contains 
thirty-two 
or more 
words, 
and is low 


when the FIFO contains 
thirty-one 
words or less. 


N PACKAGE 


(TOP VIEWI 


RST 
DO 
Dl 
D2 


D3 
VCC 
D4 
D5 
D6 


D7 


D8 
ALMOST 
FULL/EMPTY 


FULL 
LDCK 


1 
U28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


OE 


QO 
Ql 
Q2 
Q3 
GND 
Q4 


Q5 
Q6 
Q7 
Q8 


HALF FULL 


EMPTY 
UNCK 


FN PACKAGE 


{TOP 
VIEW) 


D3 
VCC 
D4 
D5 
D6 
D7 
D8 


4 
3 
2 
1 282726 


5 
25 


6 
24 


7 
23 


8 
22 


9 
21 


10 
20 


11 
19 


12131415161718 


Q2 
Q3 
GND 
Q4 


Q5 
Q6 
Q7 


-'<Xl 
50 
u.. 
u..-' 
<l: 
I 
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description 
(continued) 


A low 
level on the reset input 
(RST) resets the internal 
stack 
control 
pointers 
and also sets EMPTY 
low 
and FULL high. The outputs 
are not reset to any specific 
logic levels. 
The first 
low-to-high 
transition 
on 
LDCK, 
either 
after 
a RST pulse or from 
an empty 
condition, 
causes 
EMPTY to go high and the data to 
appear on the Q outputs. 
The first word does not have to be unloaded. 
Data outputs 
are noninverting 
with 
respect 
to the data inputs 
and are at a high-impedance 
state 
when 
the output-enable 
input 
(OE) is low. 


The OE input 
does not affect 
either 
the FULL or EMPTY output 
flags. 
Cascading 
is easily 
accomplished 
in the word-width 
direction, 
but is not possible 
in the 
word-depth 
direction. 


The SN74ALS2233A 
is characterized 
for operation 
from 
OOC to 70°C. 


FIFO 64x 
9 


CTR 


RST 
CT-O 
CT,,32 
HALF 
FULL 


LDCK 
1(+/C21 
CT s 
S/CT 
" 
56 
ALMOST 
FULL/EMPTY 


UNCK 
3- 
(CT 
- 
641 Gl 
FULL 


(CT 
- 
01 G3 
EMPTY 


OE 
(2S1 


DO 
(21 
4'\7 
(271 
00 


Dl 
(31 
1261 01 


D2 
141 
(251 
02 


D3 
151 
1241 03 


D4 
(71 
(221 
04 


D5 
(SI 
1211 05 


D6 
(91 
(201 
06 


D7 
1101 
1191 07 


DS 
(111 
(lSI 
OS 


tThis 
symbol is in accordance 
with 
ANSI/IEEE Standard 91-1984 
and lEe Publication 
617-12. 
The symbol 
is functionally 
accurate 
but 
does not show the details of implementation; 
for these, see the logic diagram. 
The symbol 
represents 
the memory 
as jf it were controlled 
by a single counter 
whose 
content 
is the number of words 
stored 
at the time. Output 
data is invalid 
when the counter 
content 
(eT) is O. 
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WRITE 


DECODE 
LATCH 


,Pl 


READ 
RAM 


DECODE 
LATCH 
64_9 


lQL 
E' 
•• 
1'64 


Q-OL+8QH 


C1 
".. 


1271 QO 
1261 01 


1251 
Q2 


(24) 
03 
1221 04 
1211 06 


(201 
Q6 


1'91 07 


(181 
Q8 


DO 
121 
01 
131 
02 
141 
03 
151 
04111 
05 
181 


De 
191 
01 
1101 


08 
1111 


HIGH 
COMP 


PH 
PH-OH 


PH_QH_l 


PH.OH.l 


OH 
PH-QH+" 
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_________ 
t 
! 


c 
- - - --- -g~ 
Z 
:0 


tii + 
_____ 
-- 
0> 
~lL"! 


c 
- 
- -- --- ---~i 
... ",~ 
~~ 
-~~ 
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absolute 
maximum 
ratings 
over operating 
free-air temperature 
range 


Supply voltage, 
Vcc 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage 
7 V 
Voltage 
applied to a disabled 
3-state 
output. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Operating 
free-air temperature 
range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 150°C 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
V 


VIL 
low-level 
input voltage 
0.8 
V 


Q outputs 
-2.6 
10H 
High-level 
output 
current 
mA 
Flag outputs 
-0.4 


Q outputs 
24 
10L 
Low-level 
output 
current 
mA 
Flag outputs 
8 


fclock 
Clock frequency 
LOCK, UNCK 
0 
40 
MHz 


RSf low 
25 


LOCK low 
13 


tw 
Pusle duration 
LOCK high 
12 
ns 


UNCK low 
13 


UNCK high 
12 


tsu1 
Setup time, 
data before 
LOCKl 
5 
ns 


tsu2 
Setup time, RST high (inactive) 
before 
LOCKl 
5 
ns 


th 
Hold time, 
data after 
LOCKl 
5 
ns 


TA 
Operating 
free-air 
temperature 
0 
70 
°C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDTIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
VCC 
- 
4.5 
V, 
II - 
-18 
mA 
1.2 
V 


VOH 
Flag outputs 
VCC = MIN TO MAX, 
10H ~ 0.4 
mA 
Vce-2 
V 
Q outputs 
VCC 
~ 4.5 
V, 
10H ~ 
-2.6 
mA 
2.4 
3.2 


IOL ~ 
12 mA 
0.25 
0.4 
Q Outputs 
10L - 
24 mA 
0.35 
0.5 
VOL 
VCC = 4.5 
V 
V 
10L = 4 mA 
0.25 
0.4 
Flag outputs 
10L ~ 8 mA 
0.35 
0.5 


10ZH 
VCC = 5.5 V, 
Va 
~ 2.7 
V 
20 
~A 


10ZL 
\Ice 
~ 
5.5 V, 
Va 
~ 0.4 
V 
-20 
~A 


II 
\lee 
~ 
5.5 V, 
VI 
~ 7 V 
0.1 
mA 


IIH 
\Ice 
= 5.5 V, 
VI 
~ 2.7 V 
20 
~ 
CLKs 
-0.2 
IlL 
Vce 
~ 
5.5 V, 
VI = 0.4 
V 
mA 
Others 
-0.1 


lOt 
Q outputs 
-20 
-130 
Vee ~ 5.5 V, 
Va = 2.25 
V 
mA 
Flag outputs 
-20 
-112 


ICC 
VCC = 5.5 V 
175 
290 
mA 


t All typical 
values are at VCC = 5 V, TA = 25°C. 


:t The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 
10S. 
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VCC 
- 
5 V. 
VCC 
- 
4.5 
V to 5.5 
V 


FROM 
TO 
CL 
- 
50 
pF. 
CL 
- 
50 
pF. 


PARAMETER 
R1 
- 
500 
O. 
R1 
- 
500 
O. 
UNIT 
(INPUT) 
(OUTPUT) 
R2 
- 
500 
O. 
R2 
- 
500 
O. 


TA 
- 
25·C 
TA 
- 
O·C 
to 70·C 


MIN 
TYP 
MAX 
MIN 
MAX 


LOCK 
40 
fmax 
MHz 
UNCK 
40 


tDd 
LOCKT 
Any 
Q 
18 
26 
30 
ns 


tnd 
UNCKT 
Any 
Q 
18 
24 
27 
ns 


tpLH 
LOCKT 
EMPTY 
12 
16 
18 
ns 


tpHL 
UNCKT 
rnPi'i' 
12 
17 
20 
ns 


tPHL 
RSH 
EMPTY 
12 
17 
20 
ns 


tpHL 
LOCKT 
FULL 
16 
21 
22 
ns 


tpLH 
Ur-.CKT 
FULL 
10 
15 
18 
ns 


tpLH 
If:>!'l 
rorr 
13 
19 
23 
ns 


tpLH 
LOCKT 
ALMOST 
22 
27 
30 
ns 
tpHL 
FULUEMPTY 
19 
25 
28 


tpLH 
UNCKT 


ALMOST 
22 
27 
30 
ns 
tpHL 
FULUEMPTY 
17 
23 
26 


Rl;rl 


ALMOST 
tpLH 
FULL/EMPTY 


12 
16 
18 


tpLH 
LOCKT 
HALF 
FULL 
22 
27 
30 
ns 


tPHL 
RSH 
HALF 
FULL 
28 
32 
35 
ns 


tPHL 
UNCKT 
HALF 
FULL 
16 
22 
25 
ns 


ten 
OET 
Q 
11 
15 
17 
ns 


tdis 
DEI 
Q 
11 
17 
19 
ns 
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• 
Independent 
Asychronous 
Inputs and 
Outputs 
• 
Bidirectional 
• 
32 Words by 9 Bits Each 
• 
Programmable 
Depth 
• 
Data Rates From 0 to 40 MHz 
• 
Fall-Through 
Time ... 
22 ns Typ 
• 
3-State Outputs 


description 


This 576-bit memory uses Advanced Low-Power 
Schottky 
IMPACT-X'" 
technology 
and features 
high speed and fast fall-through times. It consists 
of two FIFOs organized as32 words by9 bits each. 


A FIFO memory is a storage device that allows 
data to be written into and read from its array at 
independent 
data 
rates. 
These 
FIFOs 
are 
designed to process data at rates from 0 to 40 MHz 
in a bit-parallel format, word by word. 


The' ALS2238 consists of bus transceiver circuits, 
two 32 X 9 FIFOs, and control circuitry arranged 
for multiplexed transmission of data directly from 
the data bus or from the internal FIFO memories. 
Enables GAB and GBA are provided to control the 
transceiver functions. 
The SAB and SBA control 
pins are provided to select whether real-time or 
stored data is transferred. The circuitry used for 
select 
control 
eliminates 
the typical 
decoding 
glitch that 
occurs 
in a multiplexer 
during 
the 
transition 
between stored and real-time data. A 
low level selects real-time data and a high selects 
stored data. Eight fundamental bus-management 
functions 
can be performed 
as shown 
on the 
operating modes page. 


Data on the A or B data bus, or both, is written into 
the FIFOs on a low-to-high transition at the load 
clock input (LOCKA or LOCKB) and is read out on 
a low-to-high transition 
at the unload clock input 
(UNCKAor UNCKB). The memory is full when the 
number 
of words 
clocked 
in exceeds, 
by the 
defined depth, the number of words clocked out. 


RSTA 
DAF 
AO 
A1 


A2 
GND 


A3 


A4 
AS 


A6 
GND 
Vcc 
A7 


A8 
LDCKA 
FULLA 
UNCKB 


EMPTYB 
SAB 
GAB 


N PACKAGE 
(TOPVIEW) 


1 V 40 


2 
39 
3 
38 
4 
37 
5 
36 
6 
35 
7 
34 
8 
33 
9 
32 
10 
31 
11 
30 
12 
29 
13 
28 
14 
27 
15 
26 
16 
25 
17 
24 
18 
23 
19 
22 
20 
21 


RSTB 
DBF 
BO 


B1 


B2 
GND 


B3 


B4 
Bs 


B6 
GND 
Vcc 
B7 


B8 
LDCKB 
FULLB 
UNCKA 


EMPTYA 
SBA 
GBA 


FN PACKAGE 
(TOPVIEW) 


0ILLI~I~ILL 0 
~:;;:oZ«cncnlDZ 
o 
~ 
«(!)Oa:a:O(!) 
IDID 


GND 
6 
5 
4 
3 
2 
1 44 4342 41 40 
B2 
7 
39 
Vcc 
8 
38 
GND 
A3 
9 
37 
Vcc 
A4 
10 
36 
B3 
AS 
11 
35 
B4 
A6 
12 
34 
Bs 
GND 
13 
33 
B6 
Vcc 
14 
32 
GND 
A7 
15 
31 
Vcc 
A8 
16 
30 
B7 
LDCKA 
17 
29 
B8 
181920 
21 22 23 24 25 26 27 28 
I~ 
IDr 
ID ID « ffil~~Ij 


ID 


...J:>:::~««ID 
:>::: 
:J0c..cn(!)(!) 
° 
LL5a'] 
c..z:J 0 
:::;;:JLL 
...J 


W 


PRODUCTION 
DATA documents 
contaIn 
Information 
current 
~~e~~~:;',~I~t8i~ox~~~~~'t;~~~~~',l~:~~~~~ 
~~~~I~~2~~~~~tr:~ 
processIng 
does 
not 
necessarily 
Include 
testing 
of 
all 
parameters. 
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When the memory is full, LOCK signals have no effect on the data residing in memory. When the memory is 
empty, UNCK signals have no effect. 


Status of the FIFO memories is monitored by the FULLA, FULLB, EMPTYA, and EMPTYB output flags. The 
FULLA and FULLB are definable full flags. A high-to-Iow transition on OAF stores the binary value of AOthrough 
A4 into a register for use as the value of X. A high-to-Iow transition on OBF stores the binary value of BOthrough 
B4 into a register for use as the value of Y. In this way, the depth of either FIFO can be defined to be one to 
thirty-two words deep. The value of X and Y must be defined after power-up or the stored value of X and Y will 
be ambiguous. The FULLA and FULLB outputs are low when their corresponding 
memories are full and high 
when the memories are not full. 


The EMPTYA and EMPTYB outputs are low when their corresponding memories are empty and high when they 
are not empty. The status flag outputs are always active. 


A low-level pulse on the RSTA or RSTB inputs resets the control pointers on FIFO A or FIFO B and also sets 
EMPTYA low and FULLA high or EMPTYB low and FULLB high. The outputs are not reset to any specific logic 
levels. With OAF at a low level, a low-level pulse on RSTA sets FIFO A to a depth of 32 minus X, where X is 
the value stored above. With OAF at a high level, a low level pulse on RSTA sets FIFO A to a depth of 32 words. 
The depth of FIFO B is set in a similar manner. The first low-to-high transition on LOCKA or LOCKB, either after 
a reset pulse or from an empty condition, will cause EMPTYA or EMPTYB to go high and the data to appear on 
the Q outputs. 
It is important to note that the first word does not have to be unloaded. 
Cascading is easily 
accomplished 
in the word-width direction, but is not possible in the word-depth direction. 


TEXAS ~ 
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SBA 


SAB 


GAB 


GBA 


RSTA 


OAF 


LOCKA 


UNCKA 


FULLA 


EMPTYA 
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<I> 


FIFO 


22 
32X9X2 
- 
o} 
SN74ALS2238 
19 
1 
MODE 
- 
20 
ENI 
21 
EN2 
1 
"- 


40 
RESETA 
RESETB 
2 


t> 
OEFA 
FULL 
39 
OEF B FULL 
15 
26 
LOCKA 
LOCKB 
24 
17 
UNCKA 
UNCKB 
16 
25 
FULLA 
FULL 
B 


23 
18 
EMPTYA 
EMPTYB 
, 
r 


3 
38 
0 
0 


4 
37 
- 
5 
36 


7 
34 


8 


V <A 
DATA) 
<BOATA)V 


33 


9 
32 


10 
31 


13 
28 


14 
27 
8 
8 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984. 


Pin numbers 
shown 
are for the N package. 


LOCKB 


UNCKB 


FULLB 


EMPTYB 
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EMPTYB 


UNCKB 


RSTA 


OAF 
FULLA 
LOCKA 


I 
Ll~~n~ 
__ 
...J 


<I> 


FIFOA 
32x9 


<I> 


FIFOB 
32x9 
RSTB 


OBF 


FULLB 
LOCKB 


EMPTYA 


UNCKA 
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GBA 


L 


GBA 


H 


GBA 


L 


GBA 


H 


GBA 


H 


GBA 


H 
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J 
U 
I 
I 
~-~~~-~~~-~-~~~"T-:;~~~~-~-~~~-~-~~e~{'1z..~~ 


~ 
II 
~ 
_ 


I 
I 
I 
~""'~~~'''''-'''~~~C'''l'l~ 
DON'T CARE 
W1 
W2 
DON'T CARE 
X 
W1 
W2 
W32-XDON'T 
CA~ 
-'"'""'~- 
-~""~- -- 
_."'>~- 


_:_----~ 
I 
I 
~ 
*~~~_Wl_x:x::~-wl->e<S8@ 


I 
1 
I 


1 
l.~ 
!n ....._~ 
-1-- 
~ 
I 
I 
I 
I 
LJ 
I 
I 


Load 
'X' Into depth 
reglster* 
I 
1 
Depth 
set to 32 - X 


t Operation 
of FIFO 'B' is the same 
as shown 
above. 


* 'X' includes 
AO through 
A4 only. AS through 
AS are ignored. 
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CONTROL 
OPERATION 


SBA 
SAB 
ABus 
B Bus 


L 
L 
Real TIme B to A Bus 
Real TIme A to B Bus 


H 
L 
FIFO 
B to A Bus 
Real TIme A to B Bus 


L 
H 
Real TIme B to A Bus 
FIFO A to B Bus 


H 
H 
FIFO 
B to A Bus 
FIFO A to B Bus 


CONTROL 
OPERATION 


GBA 
GAB 
ABus 
B Bus 


H 
H 
A Bus Enabled 
B Bus Enabled 


H 
L 
A Bus Enabled 
Isolation/Input 
to B Bus 


L 
H 
Isolation/Input 
to A Bus 
B Bus Enabled 


L 
L 
Isolation/Input 
to A Bus 
Isolation/Input 
to B Bus 


programming procedure for depth of FIFO At 


PROGRAM: 


Step 1. 
With RSTA at a high level, take OAF from a high level to a low level. The high-to-Iow transition on 
OAF stores the binary value of AD-A4 for use as the value of 'X' in defining the depth of FIFO A. 


Step 2. 
With OAF held low, pulse the RSTAsignallow. 
On the low-to-high transition of RSTA, FIFO A is setto 
a depth of 32 minus 'X', where X is the value of AD-A4 stored above. 


Step 3. 
To redefine the depth of FIFO A to 32 words, hold OAF at a high level and pulse the RSTA signal low. 


t The programming 
procedures 
used to define 
the depth 
of FIFO B are the same 
as the procedure 
above. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 


Supply voltage range, VCC 
- 0.5 V to 7 V 
Input voltage: 
Control inputs 
7 V 


I/O ports 
.................................•.................••............. 
5.5 V 


Voltage applied to a diabled 3-state output 
5.5 V 
Operating free-air temperature range 
DOCto 70°C 
Storage temperature 
range 
- 65°C to 150°C 


Maximum junction temperature 
150°C 


; Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 
functional operation 
of the device at these or any other conditions beyond those indicated 
under "recommended 
operating 
conditions· 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may 
affect 
device 
reliability. 
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MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


A or B Ports 
-15 


IOH 
High-level 
output 
Cllrrent 
Status 
flags 
mA 
-0.4 


AorB 
Ports 
24 
IOL 
Low-level 
output 
current 
Status 
flags 
mA 
8 


LOCKA 
or LDCKB 
0 
40 
fclock 
Clock 
frequency 
UNCKA 
or UNCKB 
0 
40 
MHz 


RSTA or RSTB 
low 
17 


LOCKA 
or LDCKB 
low 
12.5 


tw 
LOCKA 
or LDCKB 
high 
10 
Pulse 
duration 
ns 
UNCKA 
or UNCKB 
low 
12.5 


UNCKA 
or UNCKB 
high 
10 


OAF or DBF high 
10 


Data before 
LOCKA 
or LDCKB! 
7 


Define 
Depth: 
04-00 
before 
OAF or DBF I 
6 


tsu 
Setup 
time 
Define 
Depth: 
OAF or DBF Ibefore 
RSTA or RSTB! 
45 
ns 


Define 
Depth 
(32): OAF or DBF high before 
RSTA or RSTB! 
32 


LOCKA 
or LDCKB 
(inactive) 
before 
RSTA or RSTB! 
5 


Data after 
LOCKA 
or LDCKB! 
3 


Define 
Depth: 
D4-DO after OAF or DBF I 
4 


th 
Hold time 
Define 
Depth: 
OAF or DBF low after RSTA or RSTB! 
0 
ns 


Define 
Depth 
(32): OAF or DBF high after 
RSTA or RSTB! 
0 


LOCKA 
or LDCKB 
(inactive) 
after 
RSTA or RSTB! 
5 


TA 
Operating 
free-air 
temperature 
0 
70 
·C 


NOTE 
1: To ensure 
proper 
operation 
of this high-speed 
FIFO device, 
it is necessary 
to provide 
a clean signal to the LOCKA 
or LDCKB 
and UNCKA 


or UNCKB 
clock 
inputs. 
Any excessive 
noise 
or glitching 
on the clock 
inputs 
(which 
violates 
the ViL, VIH, or minimum 
pulse 
duration 


limns) can cause 
a false 
clock or improper 
operation 
of the internal 
read and write 
pointers. 
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electrical characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC = 4.5 V, 
11=-18mA 
-1.2 
V 


Status flags 
VCC = 4.5 V to 5.5 V, 
10H =- 0.4 mA 
VCC-2 


VOH 
VCC = 4.5 V, 
IOH=-2mA 
VCC-2 
V 
A or B ports 
VCC = 4.5 V, 
IOH=-3mA 
2.4 
3.2 


VCC =4.5 V, 
10H =-15mA 
2 


VCC =4.5 V, 
10L = 12 mA 
0.25 
0.4 
A or B ports 
VCC =4.5 V, 
10L = 24 mA 
0.35 
0.5 


VOL 
V 
VCC =4.5V, 
10L= 4 mA 
0.25 
0.4 
Status flags 
VCC = 4.5 V, 
10L= 8 mA 
0.35 
0.5 


OAF,OBF,ASTA,ASTB,GAB,GBA,SAB, 
0.1 
II 
SBA, LOCKA, LOCKB, UNCKA, UNCKB 
VCC = 5.5 V, 
VI = 7V 
mA 


A or B ports 
0.2 


OAF,OBF,ASTA,ASTB,GAB,GBA,SAB, 
20 
IIH 
SBA, LOCKA, LOCKB, UNCKA, UNCKB 
VCC = 5.5 V, 
VI=2.7V 
IlA 


A or B ports; 
40 


OAF, OBF, ASTA, ASTB, GAB, GBA, SAB, 
-0.2 
IlL 
SBA, LCKA, LOCKB, UNCKA, UNCKB 
VCC = 5.5 V, 
VI = 0.4 V 
mA 


A or B ports; 
-0.4 


10§ 
A or B ports; 
-20 
-130 
VCC = S.5V, 
Vo = 2.25 V 
mA 
Status flags 
-15 
-100 


ICC 
VCC=S.5V 
190 
350 
mA 
t All typical values are at VCC = SV, TA = 2S·C. 
; For I/O ports, the parameters IIH and IlL include the offstate output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output ccurrent, 109. 
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Vcc 
= 4.5 V to 5.5 V, 


Cl = 50 pF, 


FROM 
TO 
Rl =5000, 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 = 500 O. 


TA = MIN to MAX 


MIN 
TYpt 
MAX 


fmax 
LOCK 
40 


UNCK 
40 
MHz 


tod 
LOCKAt. LOCKBt 
B/A 
7 
22 
33 
ns 


tod 
UNCKAt. UNCKBt 
B/A 
7 
20 
29 
ns 


tPLH 
LOCKAt. LOCKBt 
EMPTYA, EMPTYB 
5 
12 
22 
ns 


tpHL 
UNCKAt, UNCKBt 
EMPTYA, EMPTYB 
5 
12 
22 
ns 


tpHL 
RSTA~, RSTB~ 
EMPTYA, EMPTYB 
5 
12 
22 
ns 


tpHl 
LOCKAt, LOCKBt 
FULLA, FULLB 
5 
12 
22 
ns 


tpLH 
UNCKAt, UNCKBt 
FUlLA, FULLB 
5 
12 
23 
ns 


tLH 
RSTA~, RSTB~ 
FULLA, FULLB 
6 
15 
28 
ns 


tod 
SAB/SBAl 
B/A 
2 
11 
18 
ns 


tod 
NB 
B/A 
2 
8 
15 
ns 


ten 
GBNGAB 
NB 
2 
6 
15 
ns 


tdis 
GBNGAB 
NB 
1 
5 
12 
ns 
t All typical values are at VCC = 5 V, TA = 25·C. 
; These parameters are measured w~h the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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ECL/TTL 
Translator 
Products 


FIFO Products 


Low-Impedance 
Line Driver 
Products 
~ 


Memory 
Driver 
Products 


SCOPE™ Testability 
Products 


64BCT Series Products 


II 


• 
State-of·the-Art 
BICMOS Design 
Significantly 
Reduces 
'CCl 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
ESD Protection 
Exc:eeds 2000 V per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Standard 
Plastic 
and Ceramic 
300-mil DIPs 


description 


The 'BCT2S240 is an octal inverting buffer/line 
driver. The outputs are designed to source up 
to 80 mA and to sink up to 188 mA in order to 
facilitate 
incident-wave 
switching 
of 
trans- 
mission-line impedances down to 2S n. 


When the output-enable 
inputs 1G and 2G are 
low, the device 
transmits 
the inverted 
A-input 
data to the Y outputs. When 
1G and 2G are 
high, 
the 
outputs 
are 
in the 
high-impedance 
state. Enable 
1G alfects 
only the 1Y outputs; 


enable 2G affects only the 2Y outputs. 


The 
distributed 
VCC 
and 
GND 
pins 
of 
the 
'BCT2S240 
reduce 
switching 
noise 
for 
more 
reliable system operation. 


The 
SNS4BCT2S240 
is 
characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range of - SS·C to 12S·C. The SN74BCT25240 
is characterized 
for operation from O·C to 70·C. 


SN54BCT25240, SN74BCT25240 
OCTAL 25·0HM 
LINE DRIVERS 
WITH 3·STATE OUTPUTS 
TI0227-D3532, 
JUNE 1990 


SN54BCT25240 
••• 
JT 
PACKAGE 
SN74BCT25240 
••• 
NT PACKAGE 
(TOP VIEW) 


23 
1Al 
1Yl 


22 
3 
lA2 
lY2 


20 
4 


lA3 
lY3 


19 
lA4 
1Y4 


TEXAS 
." 
INSTRUMENTS 


• 
State-of-the-Art 
13iCMOS Design 
Significantly 
Reduces 'CCl 


• 
3-State Outputs 
I)rive 
Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
ESD Protection 
E,xceeds 2000 V per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Standard 
Plastic 
and Ceramic 
300-mil DIPs 


description 


The 'SCT25244 
is an octal noninverting buffer/ 
line driver. The outputs are designed to source 
up to 80 mA and to sink up to 188 mA in order 
to 
facilitate 
incident-wave 
switching 
of trans- 
mission-line impedances down to 25 n. 


When the output-enable 
inputs 1G and 2G are 
low, the device transmits data from the A inputs 
to the Y outputs. 
When lG 
and 2G are high, 


the outputs are in the high-impedance 
state. 


The 
distributed 
VCC 
and 
GND 
pins 
of 
the 
'SCT25244 
reduce 
switching 
noise 
for 
more 
reliable system operation. 


The 
SN54SCT25244 
is 
characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range of - 55·C to 125·C. The SN74SCT25244 
is characterized 
for operation from O·C to 70·C. 


SN54BCT25244, SN74BCT25244 
OCTAL 25·0HM LINE DRIVERS 
WITH 3·STATE OUTPUTS 
TI02~3533. 
JUNE 1990 


SN54BCT25244 
••• 
JT PACKAGE 
SN74BCT25244 
•.• 
NT PACKAGE 


(TOP 
VIEW) 


1 U24 
1 


2 
23 
1 


3 
22 
1 


4 
21 


5 
20 
1 


6 
19 
1 


7 
18 


8 
17 


9 
16 
10 
15 
11 
14 
12 
13 


23 
1"1 
lY1 


22 


1"2 
1Y2 


20 
4 
,...3 
1Y3 


19 
1"4 
1Y4 


18 


2"1 
2Yl 


17 
2"2 
2Y2 


15 
10 
2"3 
2Y3 


14 
12 
2"4 
2Y4 
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SN54BCT25245, SN74BCT25245 
25-0HM OCTAL BUS TRANSCEIVERS 


• 
State-of-the-Art 
BICMOS Design 
Significantly 
Reduces 
ICCl 


• 
Designed 
to Facilitate 
Incident 
Wave 
Switching 
for Line Impedances 
of 25 n or 
Greater 


• 
Distributed 
VCC and GND Pins Minimize 
Noise Generated 
by the Simultaneous 
Switching 
of Outputs 


• 
Data Flow-Through 
Pinout (All Inputs 
on 
Opposite 
Side from 
Outputs) 


• 
ESD Protection 
Exceeds 
2000 V per 
MII-STD-883C, Method 
3015 


• 
Package 
Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 


and Standard 
Plastic and Ceramic 
30o-mll 
DIPs 


SN54BCT25245 
... 
JT 
PACKAGE 
SN74BCT25245 
••. 
OW or NT PACKAGE 


(TOP 
VIEW) 


A1 
GND 


A2 


A3 
GND 
A4 
AS 
GND 


A6 
A7 
GND 


A8 


SN54BCT25245 
••. 
FK PACKAGE 


(TOP 
VIEW) 
description 


These 
25 n octal 
bus transceivers 
are 
de- 
signed 
for 
asynchronous 
two-way 
communi- 


cation 
between 
data 
buses. 
The 
devices 
transmit 
data from the A bus to the B bus or 
from the B bus to the A bus depending 
upon 
the 
level at the direction 
control 
(DIA) input. 


The enable input G can be used to disable the 
device 
so 
that 
thH 
buses 
are 
effectively 
isolated. 


83 
5 
Vcc 
6 
82 
7 
NC 
8 


81 
9 


DIR 
10 
A1 
11 


4 
3 
2 
1 2827 
26 


25 


24 


23 


22 


21 
20 


19 


G 
A8 
GND 
NC 
A7 
A6 
GND 


These 
transceivers 
are 
capable 
of 
sinking 
188 mA of IOL current (A port), which facilitates 
switching 
25 n 
transmission 
lines 
on 
the 
incident wave. They are designed specifically to 
improve 
both the performance 
and density 
of 
3-state 
memory address drivers, clock drivers, 
and bus-oriented 
transceivers. 
The distributed 
VCC 
and 
GND 
pins 
minimize 
the 
noise 
generated by the simultaneous 
switching of the 
outputs. 


The SN54BCT25245 
is characterized 
for operation 
over the full military temperature 
range of 
125°C. The SN74BCT25245 
is characterized for operation from O°C to 70·C. 


UNlESS 
OTHERWISE 
NOTED 
this 
doCumIlfrt 
containI 


PROOUCTtOHDATA information 
current 
•• 
of pWllclUon dlte. 
Produdl conform to I9fCIfIcation, 
per the terms of Tellt 


IlIItnImentlltandlrd 
w.,.anty. ProductIon processing does not 
nec:e..ey 
Include teItIngof II perametn. 
TEXAS 
." 
INSTRUMENTS 


SN54BCT25245, S 74BCT25245 
25-0HM OCTAL BUS TRANSCEIVERS 


ENABLE 
INPUTS 
OPERATION 


G 
DIR 
'BCT25245 


L 
L 
B Data to A Bus 


L 
H 
A Data to B Bus 


H 
X 
Isolation 


logic symbolt 
logic diagram 
(positive 
logic) 


G 
13 
DIR 24 


DIR 2. 


13 G 


Al 
23 
81 
All 


A2 
22 
82 
238t 


A3 
20 
83 
'-----v---J 
To seven other transceivers 


A4 
19 
84 


A5 
18 
85 


A6 
17 
86 


A7 
10 
15 
87 


A8 
12 
,. 
88 


t This 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 
lEG Publication 
617-12. 
Pin numbers 
shown 
are for OW, JT, and NT packages. 
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SN54BCT25245, SN74BCT25245 
25·0HM OCTAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range (see Note 1): Control Inputs 
-0.5 
V to 7 V 
I/O ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the disabled or power-off state. 
. . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state (B port) 
-0.5 
V to VCC 
Input clamp current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 30 mA 
Current into any output in the low state: SN54BCT25245 
(A port) 
250 mA 
(B port) 
40 mA 
SN74BCT25245 
(A port) 
376 mA 
(B port) 
48 mA 
Operating free-air temperature 
range: SN54BCT25245 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 55°C to 125°C 
SN74BCT25245 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage temperature 
range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum·rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


,54BCT25245 
'74BCT25245 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
-t' 
2 
V 


VIL 
Low-level 
input voltage 
~"b.8 
0.8 
V 


11K 
Input clamp 
current 
.~"V 
-18 
-18 
mA 


Al-A8 
-~ 
-53 
-80 
IOH 
High-level 
output 
current 
Bl·B8 
,,~. 
-3 
-3 
mA 


Al-A8 
125 
188 
IOL 
Low·level 
output 
curront 
Bl-B8 
20 
24 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·C 
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SN54BCT25245, 
S~174BCT25245 


25·0HM 
OCTAL BUS TRANSCEIVERS 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


'54BCT25245 
'74BCT25245 
PARAMETER 
TEST 
CONDITIONS 


MIN 
TYpt 
MAX 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Vee - 
4.5V, 
11- 
18mA 
1.2 
1.2 
V 


Vee - 4.5 V, 
10H - 
-53mA 
2 


Any A 
Vee - 4.5 V, 
10H - 
-80mA 
2 
VOH 
Vee - 4.75 V, 
10H - 
3mA 
2.7 
V 


AnyB 
Vee - 4.5 V, 
10H - 
-3mA 
2.4 
3.3 
2.4 
3.3 


Vce - 4.5 V, 
10l - 94mA 
0.38 
0.55 
0.42 
0.55 


Any A 
Vce - 
4.5V, 
10l - 
125mA 
0.8 


Val 
Vee - 
4.5 V, 
10l - 
188mA 
0.7 
V 


AnyB 
\Ice ~ 4.5 V, 
10l ~ 20mA 
0.3~ 
0.5 


Vee - 4.5 V, 
10l - 
24 mA 
:::f 
0.35 
0.5 


AandB 
Vee - 5.5 V, 
VI - 
5.5V 
40 
0.25 
0.25 


II 
DIR andG 
Vee - 
5.5 V, 
VI- 
5.5V 
~ 
0.1 
0.1 


mA 


IIHt 
A and B 
Vee - 
5.5 V, 
VI - 
2.7V 
i-. 
70 
70 
DIR andG 
Vee - 
5.5 V, 
VI - 2.7V 
.::: 
20 
20 
",A 


lilt 


A and B 
Vee - 
5.5V, 
VI - 0.5V 
., 
0.6 
0.6 
DIR andG 
Vee - 
5.5 V, 
VI- 
0.5V 
-0.6 
-0.6 
mA 


lOS' 
B port only' 
Vee - 
5.5 V, 
Va - 0 
-60 
-150 
-60 
-150 
mA 


AtoB 
36 
46 
36 
46 


leeH 
BtoA 
Vee = 5.5V 
63 
77 
63 
77 
mA 


AtoB 
48 
60 
48 
60 
leel 
BtoA 
Vee = 5.5V 
95 
115 
95 
115 
mA 


leel 
Vce - 
5.5V 
12 
16 
12 
16 
mA 


Gin 
I G and DIR 
Vee - 
5.5 V, 
VI- 
2.5VorO.5V 
8 
8 
pF 


I Aport 
18 
18 
eio 
I Bport 
Vee = 5.5V, 
VI ~ 2.5VorO.5V 
8 
8 
pF 


t All typical values are at Vee = 5 V, TA = 25°C. 
t For 1/0 ports, the parameters IIH and III include the off-state output current. 
, Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
• Testing lor this parameter on the A port is not recommended. 


TEXAS 
." 
INSTRUMENTS 


SN54BCT25245, SN74BCT25245 
25·0HM 
OCTAL BUS TRANSCEIVERS 


VCC - 
5V, 
Vcc 
- 
4.5 Vto 5.5 V, 
CL = 50pF, 
CL = 50pF, 


FROM 
TO 
Rl = 500n, 
Rl = 500n, 


PARAMETER 
R2 = 500n, 
R2 = 500n, 
UNIT 
(INPUn 
(OUTPUn 
TA = 25'C 
TA = MINto MAXt 
'BCT25245 
'54BCT25245 
'74BCT25245 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


IPLH 
1.2 
3.3 
5.1 
1.2 
5.8 
1.2 
5.7 


IPHL 
A 
B 
1.9 
4.3 
6.7 
1.9 
~.6 
1.9 
7.2 
ns 


IPLH 
1.2 
3.3 
4.8 
1.2 
5.7 
1.2 
5.5 


IPHL 
B 
A 
2.1 
4 
5.6 
2.1 
6.4 
2.1 
6.2 
ns 


tPZH 
G 
3.7 
6.3 
8.4 
3.7 
10.1 
3.7 
9.6 


tPZL 
A 
4.5 
7.4 
9.2 
4.5 
11.1 
4.5 
10.3 
ns 


IPHZ 
G 
1.8 
3.7 
5.5 
1.8 
6.4 
1.8 
6.2 


IpLZ 
A 
3.3 
5.1 
7.2 
3.'3 
9.6 
3.3 
8.3 
ns 


IPZH 
G 
3.4 
5.7 
7.9 
,3.4 
9.2 
3.4 
8.9 


IPZL 
B 
4.3 
6.6 
8.7 
4.3 
10.1 
4.3 
9.7 
ns 


IPHZ 
G 
2.7 
4.5 
6.3 
2.7 
7.2 
2.7 
6.9 


IpLZ 
B 
1.7 
4.5 
6.8 
1.7 
8.3 
1.7 
7.5 
ns 
.. 


TEXAS 
." 
INSTRUMENTS 


SN54BCT25641, SN74BCT25641 
25 n OCTAL BUS TRANSCEIVERS 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICCl 


• 
Designed 
to Facilitate 
Incident-Wave 
Switching 
for Line Impedances 
of 25 0 or 
Greater 


• 
The A Port Features 
Open-Collector 
Outputs 
That Provide 
High IOL to Allow for Heavy 
DC Loading 
on ()pen-Collector 
Outputs 


• 
Distributed 
VCC and GND Pins Minimize 
Noise Generated 
by the Simultaneous 
Switching 
of Outputs 


• 
Data Flow-Through 
Pinout (All Inputs 
on 
Opposite 
Side from 
Outputs) 


• 
Local Bus-Latch 
Capability 


• 
True Logic 


• 
ESD Protection 
I'xceeds 
2000 V per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 


and Standard 
Plastic 
and Ceramic 
300 mil 
DIPs 


SN54BCT25641 
..• 
JT PACKAGE 
SN74BCT25641 
... 
ow OR 
NT PACKAGE 


(TOP 
VIEW) 


Al 
1 V24 
DIR 
GND 
2 
23 
B1 
A2 
3 
22 
B2 
A3 
4 
21 
vcc 
GND 
5 
20 
B3 
A4 
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19 
B4 
A5 
7 
18 
B5 
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17 
B6 
A6 
9 
16 
vcc 
A7 
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15 
B7 
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G 


SN54BCT25641 
... 
FK PACKAGE 


(TOP 
VIEW) 


o 


NZ~U~~N 
«0«ZO!D!D 


A3 
5 
GND 
6 


A4 
7 
NC 
8 
AS 
9 


GND 
'0 


A6 
11 


25 
Vcc 
,. 
83 


23 
84 


22 
NC 
2' 
85 


20 
86 


19 
Vcc 
These noninverting 25-0 
octal bus transceivers 
are designed for asynchronous 
communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus 
to the A bus depending 
upon the level at the 
direction 
control 
(DIRl input. The enable 
input 
G can be used to disable 
the device 
so the 
buses are effectively isolated. 


The A-port outputs of these transceivers 
are capable of sinking a large IOL, which facilitates 
switching on 
the incident wave. They are designed specifically to improve both the performance 
and density of 3-state 
memory address drivers, clock drivers, and bus-oriented transceivers. 
The distributed VCC and GND pins 
minimize the noise generated by the simultaneous switching of the outputs. 


The SN54BCT25641 
is characterized 
for operation 
over the full military temperature 
range of - 55·C to 
125·C. The SN74BCT25641 
is characterized 
for operation from O·C to 70·C. 
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ENABLE 
INPUTS 


G 
DIR 
OPERATION 


L 
L 
B DATA TO A BUS 


L 
H 
A DATA TO B BUS 


H 
X 
ISOLATION 


logic symbolt 


G 
13 
G3 


D1R 
24 
3 ENl 
[BA] 


3 EN2 
[AB] 


Al 
~1 
<l 
23 
Bl 


t> 
2'17 


A2 
22 
B2 


A3 
20 
B3 


A4 
19 
B4 


A5 
18 
B5 


A6 
17 
B6 


A7 
10 
15 
B7 


A8 
12 
14 
B8 


t This 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 
lEG Publication 
617-12. 


Pin Numbers 
shown 
are for OW, JT, and NT packages. 


TEXAS 
." 
INSTRUMENTS 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICCl 


• 
Designed 
to Facilitate 
Incident 
Wave 
Switching 
for Line Impedances 
of 25 n or 
Greater 


• 
The A Port Features 
Open-Collector 
Outputs 
Which 
Provide 
188 mA IOL to Allow 
for 
Heavy DC LoadinSI on Open-Collector 
Outputs 


• 
Distributed 
VCC and GND Pins Minimize 
Noise Generated 
by the Simultaneous 
Switching 
of Outputs 


• 
Eliminates 
Need for 3-State Overlap 
Protection 
on A Ports 


• 
Data Flow-Through 
Pinout (All Inputs 
on 
Opposite 
Side from 
Outputs) 


• 
ESD Protection 
Exceeds 
2000 V per 
Mil-Standard-883C 
Method 
3015 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mll 
DIPs 
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SN54BCT25642... JT PACKAGE 
SN74BCT25642... ow ORNTPACKAGE 
(TOPVIEW) 


A1 
1 V 
24 
DIR 
GND 
2 
23 
B1 
A2322B2 
A3 
4 
21 
Vcc 
GND 
5 
20 
B3 


A4 
6 
19 
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A5 
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18 
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B6 
A6 
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16 
Vcc 
A7 
10 
15 
B7 
GND 
11 
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B8 
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12 
13 G 


SN54BCT25642... FK PACKAGE 
(TOPVIEW) 


4 
321 
282726 
B3 
5 
25 G 
Vcc 
6 
24 
A8 
B2 
7 
23 
GND 
NC 
8 
22 
NC 
B1 
9 
21 
A7 
DIR 
10 
20 
A6 
A1 
11 
19 
GND 
121314 15161718 


~~~~~~~ 
Cl 
Cl 


Ne-No 
internal connection 


description 


These 25 n octal bus transceivers are designed 
for asynchronous 
communication 
between data 
buses. The devices 
transmit 
data from the A 
bus to the B bus or from the B bus to the A 
bus depending 
upon the level at the direction 
control 
(DIR) input. The enable input G can be 
used to disable 
the device 
so the buses are 
effectively isolated. 


These 
transceivers 
are 
capable 
of 
sinking 
FUNCTIONTABLE 
188 mA of IOL current (A port), which facilitates 
switching 
25 n transmission 
lines on the inci- 
dent wave. 
They 
are designed 
specifically 
to 


improve 
both the performance 
and density 
of 
3-state 
memory address 
drivers, clock drivers, 
and bus-oriented 
transceivers. 
The distributed 
VCC 
and 
GND 
pins 
minimize 
the 
noise 
generated 
by the simultaneous 
switching of the 
outputs. 


The SN54BCT25642 
is characterized 
for operation 
over the full military temperature 
range of - 55·C to 
125·C. The SN74BCT25642 
is characterized for operation from O·C to 70·C. 


ENABLEINPUTS 
G 
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L 
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L 
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H 
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logic symbolt 


G 
13 


DIR 
24 


Al 


23 
Bl 


A2 
22 
B2 


A3 
4 
20 
B3 


A4 
19 
B4 


A5 
18 
B5 


A6 
17 
B6 


A7 
10 
15 
B7 


A8 
12 
14 
B8 


t This 
symbol 
is in accordance 
with 
ANSI/lEEE 
Std 
91-1984 
and 


lEG Publication 
617-12. 


Pin numbers 
shown 
are for DW, JT, and NT packages. 


logic diagram 
(positive 
logic) 


G 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)* 


Supply voltage rang(~, VCC 
-0.5 
V to 7 V 
Input voltage range: Control Inputs (See Note 1) 
-0.5 
V to 7 V 


I/O ports (See Note 1) ..... 
...........•...... 
. 
-0.5 
V to 5.5 V 
Voltage applied to any output in the disabled or power-off state. 
. 
-0.5 
V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Input clamp current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 30 mA 
Current into any output in the low state: SN54BCT25642 
(A ports) .. . . . . . . . . . . . . . . . . . . . . . . . .. 
250 mA 
(B ports) 
40 mA 
SN74BCT25642 
(A ports) 
376 mA 
(B ports) 
48 mA 
Operating free-air temperature 
range: 
SN54BCT25642 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 55°C to 125°C 
SN74BCT25642 
.. . .. .. . • .. .. . .. . .. . .. .. . .. .. ... 
O°C to 70°C 
Storage temperature 
range 
- 65·C to 150·C 
* Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 


not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 
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SN54BCT25642 
SN74BCT25642 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
4.5 
5 
~:e:s 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
. 
2 
~y 
2 
V 


VIL 
Low-level input voltalle 
A~V 
0.8 
0.8 
V 


VOH 
High-level output voltage (A1-A8) 
,~ 
5.5 
5.5 
V 


11K 
Input clamp current 
.,..-:>- 
18 
18 
mA 


10H 
High-level output current (81 - 88) 
.•• 1..> 
3 
3 
mA 


I A1-A8 
125 
188 
10L 
Low-level output current 
181-88 
20 
24 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


SN54BCT25642 
SN74BCT25642 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC ~ 4.5V. 
II ~ -18mA 
-1.2 
-1.2 
V 


VCC - 
4.75 V, 
10H - 
3mA 
2.7 
VOH 
Any 8 
VCC - 
4.5V, 
10H - 
-3mA 
2.4 
3.3 
2.4 
3.3 
V 


Vcc - 
4.5V, 
10L - 
94mA 
0.38 
0.55 
0.42 
0.55 
Any A 
VCC ~ 4.5 V, 
10L ~ 125mA 
0.8 
V 


Vcc - 
4.5V. 
10L - 
188mA 
0.7 
VOL 
VCC - 4.5V. 
10L - 
20mA 
0.3 
0.5 
Any 8 
VCC - 4.5V. 
10L - 
24mA 
0.35 
0.5 
V 


10H 
Any A 
VCC ~ 4.5V. 
VOH ~ 5.5V 
~~ 
0.1 
mA 


A and 8 
VCC - 
5.5V. 
Vt- 
5.5V 
~'O'.25 
0.25 
II 
DIRandG 
VCC - 
5.5V. 
VI - 
5.5V 
,.~v 0.1 
0.1 
mA 


IIH* 
Aand 8 
VCC - 
5.5V. 
VI- 
2.7V 
,.~ 
70 
70 
DIR andG 
VCC - 
5.5V. 
VI- 
2.7V 
.,..-:>- 
20 
20 
itA 


IIL* 
Aanb 8 
VCC ~ 5.5V. 
VI ~ 0.5V 
",-0' 
-0.6 
-0.6 
DIR andG 
VCC - 
5.5V. 
VI- 
0.5V 
'< 
0.6 
0.6 
mA 


10SI 
Any 8 
VCC - 
5.5V. 
Vo - 0 
-60 
-150 
-60 
150 
mA 


ICCL 
At08 
VCC - 
5.5V 
40 
64 
40 
64 
mA 


ICCH 
At08 
VCC - 
5.5V 
25 
40 
25 
40 
mA 


ICCl 
At08 
Vcc 
- 
5.5V 
7.6 
13 
7.6 
13 
mA 


ICCL 
8toA 
Vcc 
- 
5.5V 
78 
125 
78 
125 
mA 


ICCH 
8toA 
Vcc 
- 
5.5V 
34 
55 
34 
55 
mA 


A Ports 
15 
15 
Cio 
8 Ports 
Vcc 
~ 5.5V. 
VI = 2.5VorO.5V 
8 
8 
pF 


Ci 
Control inputs 
VCC - 
5.5V. 
VI - 
2.5 VorO.5 V 
8 
8 
pF 
t All typical values are at Vcc = 5 V, TA = 25·C. 
* For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
1Not more than one output should be shorted at a time, and the duration of the short-<:ircuitshould not exceed 10 ms. 
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Vcc 
- 
SV. 
Vcc 
= 4.S V 10 S.S V. 


CL = SOpF. 
CL = SOpF. 


FROM 
TO 
R1 = soo nt. 
R1 = soo nt. 


PARAMETER 
R2 = soon. 
R2 = soon. 
UNIT 
(INPUT) 
(OUTPUn 
TA = 2S"C 
TA = MIN10 
MAXt 


'BCT2S642 
'S4BCT2S642 
'74BCT2S642 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tPLH 
0.8 
3.2 
6 
0.8 
6.5 
0.8 
6.2 


IPHL 
A 
B 
0.5 
2 
3.9 
0.5 
,':4.1 
0.5 
4 
ns 


IPLH 
1.5 
3.2 
4.7 
1.5 
iiJ 7.4 
1.5 
6.3 


IpHL 
B 
A 
1.7 
4.5 
4.8 
1.7 
6.7 
1.7 
5.9 
ns 


IPLH 
G 
2.8 
5.5 
10.4 
2.8. 
12.9 
2.8 
11.6 


tpHL 
A 


4.6 
8.6 
11.3 
5.4, 
11.8 
4.6 
11.3 
ns 


tPZH 
G 
3.3 
5.7 
8.1 
3.3 
9.7 
3.3 
9.1 


tPZL 
B 
3.8 
6.6 
8.8 
,a.8 
10.2 
3.8 
9.8 
ns 


tpHZ 
G 
1.8 
4.6 
7 
1.8 
8 
1.8 
7.3 


tPLZ 
B 
1.4 
4.3 
6.7 
1.4 
8.4 
1.4 
7.3 
ns 


t For conditions 
shown 
as MIN or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
conditions. 
t For port A, R1 = 100 n. 
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OCTAL 25·0HM REGISTERED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
TI023~3534. 
JUNE 1990 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICCl 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
ESD Protection 
Exceeds 
2000 V per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Standard 
Plastic 
and Ceramic 
300-mil DIPs 


description 


The 
'BCT25646 
is 
an 
octal 
noninverting 
registered 
bus transceiver. 
The A-port 
outputs 
are designed to source up to 80 mA and to sink 
up to 
188 mA in order 
to facilitate 
incident- 
wave switching of transmission-line 
impedances 
down to 25 n. The B-port outputs are designed 
to source 3 mA and to sink 24 mA. 


When 
the 
output-enable 
input G is low, the 
device transmits 
data from the A bus to the B 
bus or from the B bus to the A bus, depending 
upon 
the 
level at the 
direction 
control 
(DIR) 
input. The 'BCT25646 
can transmit either real- 
time 
or previously 
stored 
data. 
In the A-to-B 
mode, 
a 
low-to-high 
transition 
on 
the 
clock 
input (CAB) stores the data present 
at the A 
bus. When the select 
input (SAB) is high, the 
data 
stored 
on 
the 
previous 
low-to-high 
transition 
of CAB appears on the B bus. When 
SAB is low, the current A-bus data appears on 
the B bus. Data flow from the B bus to the A 
bus uses the CBA and SBA inputs. 


The 
distributed 
VCC 
and 
GND 
pins 
of 
the 


'BCT25646 
reduce 
switching 
noise 
for 
more 
reliable system operation. 


The 
SN54BCT25646 
is 
characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range of - 55·C to 125·C. The SN74BCT25646 
is characterized 
for operation from O·C to 70·C. 


SN54BCT25646 
••• 
JT 
PACKAGE 
SN74BCT25646 
••. 
NT PACKAGE 


(TOP 
VIEW) 


28 
SAB 


27 
CAB 


26 
B1 


25 
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24 
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23 
B3 


22 
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21 
B5 


20 
B6 


19 
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17 
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logic diagram (posltlvle logic) 
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OCTAL 25·0HM 
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WITH 3·STATE OUTPUTS 


TI0231-D3535. 
JUNE 1990 


• 
State-of-the-Art 
13iCMOS Design 
Significantly 
Reduces 
ICCl 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
ESD Protection 
Exceeds 
2000 V per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Standard 
Plastic 
and Ceramic 
300-mil DIPs 


description 


The 'BCT25648 
is an octal inverting registered 
bus 
transceiver. 
The 
A-port 
outputs 
are 
de- 
signed to source up to 80 mA and to sink up to 
188 
mA 
in 
order 
to 
facilitate 
incident-wave 
switching 
of 
transmission-line 
impedances 
down to 25 n. The B-port outputs are designed 
to source 3 mA and to sink 24 mA. 


When 
the 
output-enable 
input IT is low, the 
device transmits 
data from the A bus to the B 
bus or from the B bus to the A bus, depending 
upon 
the 
level 
at the 
direction 
control 
(DIR) 
input. The 'BCT25648 
can transmit either real- 
time 
or previously 
stored 
data. 
In the A-to-B 
mode, 
a 
low-to-high 
transition 
on 
the 
clock 
input 
(CAB) 
stores 
the 
data 
present 
at 
the 
A bus. When the select input (SAB) is high, the 
inverse of the data stored on the previous low- 
to-high transition of CAB appears on the B bus. 
When 
SAB is low, the inverse 
of the current 
A bus data appears 
on the B bus. Data flow 
from the B bus to the A bus uses the CBA and 
SBA inputs. 


The 
distributed 
VCC 
and 
GND 
pins 
of 
the 


'BCT25648 
reduce 
switching 
noise 
for 
more 
reliable system operation. 


The 
SN54BCT25648 
is 
characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range of - 55·C to 125·C. The SN74BCT25648 
is characterized 
for operation from O·C to 70·C. 


SN54BCT25648 
••• 
JT 
PACKAGE 


SN74BCT25648 
... 
NT PACKAGE 


(TOP VIEW) 
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SN54BCT25651, SN74BCT25651 
OCTAL 25·0HM 
REGISTERED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
TI0232-03536, 
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• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICCl 


• 
3-State Outputs 
()rive 
Bus Lines or Buffer 


Memory 
Address, Registers 


• 
ESD Protection 
Exceeds 
2000 V per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Standard 
Plastic 
and Ceramic 
300-mil DIPs 


description 


The 'BCT25651 
is an octal inverting registered 
bus 
transceiver. 
The 
A-port 
outputs 
are 


designed to source up to 80 mA and to sink up 
to 188 mA in order to facilitate 
incident-wave 
switching 
of 
transmission-line 
impedances 
down to 25 n. The B-port outputs are designed 
to source 3 mA and to sink 24 mA. 


The A and B ports have separate output-enable 
inputs. When the A-to-B enable (GAB) is high, 
the B-bus outputs are active (high or low logic 
levels); when GAB is low, the B-bus outputs are 
in the high-impedance 
state. G'BA controls 
the 
A-bus 
outputs: 
when 
G'BA is low, the 
A-bus 
outputs 
are activ(3 (high or low logic 
levels); 


when G'BA is high, the A-bus outputs are in the 
high-impedance 
state. 


The 'BCT25651 
can transmit either real-time or 
previously 
stored 
data. In the A-to-B 
mode, a 
low-to-high 
transition 
on the clock input (CAB) 


stores the data present at the A bus. When the 
select 
input (SAB) is high, the inverse of the 
data 
stored 
on 
the 
previous 
low-to-high 
transition 
of CAB appears on the B bus. When 
SAB is low, the inverse 
of the current 
A-bus 
data appears on the B bus. Data flow from the 
B bus to the A bus uses the CBA and SBA 
inputs. 


The 
distributed 
VCC 
and 
GND 
pins 
of 
the 


'BCT25651 
reduce 
switching 
noise 
for 
more 


reliable system operation. 


The 
SN54BCT25651 
is 
characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range of -55·C 
to 125·C. The SN74BCT25651 
is characterized 
for operation from O·C to 70·C. 


SN54BCT25651 
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JT 
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SN54BCT25652, SN74BCT25652 
OCTAL 25·0HM 
REGISTERED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
TI0233-03537. 
JUNE 1990 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces ICCZ 


• 
3-State Outputs Drive Bus Lines or Buffer 
Memory Address Begisters 


• 
ESD Protection 
Exceeds 2000 V per 
MIL-STD-883C, 
Method 3015 


• 
Package Options Include Standard Plastic 
and Ceramic 300-mil DIPs 


description 


The 'BCT25652 
is an octal noninverting 
regis- 
tered 
bus transceiver. 
The A-port 
outputs 
are 
designed to source up to 80 mA and to sink up 
to 188 mA in order to facilitate 
incident-wave 
switching 
of 
transmission-line 
impedances 
down to 25 n. The B-port outputs are designed 
to source 3 mA and to sink 24 mA. 


The A and B ports have separate output-enable 
inputs. When the A·to-B enable (GAB) is high, 
the B-bus outputs are active (high or low logic 
levels); when GAB ill low, the B-bus outputs are 
in the high-impedance 
state. GBA controls 
the 
A-bus 
outputs: 
when 
GBA 
is low, the 
A-bus 
outputs 
are active 
(high or low logic 
levels); 


when GBA is high, the A-bus outputs are in the 
high-impedance 
state. 


The 'BCT25652 
can transmit either real-time or 
previously 
stored 
dElta. In the A-to-B 
mode, a 
low-to-high 
transition 
on the clock input (CAB) 
stores the data present at the A bus. When the 
select 
input (SAB) is high, the data stored on 
the 
previous 
low-to-high 
transition 
of 
CAB 
appears 
on the B bus. When SAB is low, the 
current A-bus data appears on the B bus. Data 
flow from the B bus to the A bus uses the CBA 
and SBA inputs. 


The 
distributed 
VCC 
and 
GND 
pins 
of 
the 


'BCT25652 
reduce 
switching 
noise 
for 
more 
reliable system operation. 


The 
SN54BCT25652 
is 
characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range of - 55·C to 125·C. The SN74BCT25652 
is characterized 
for operation from O·C to 70·C. 
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logic diagram 
(positive 
logic) 
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• 
Open-Collector 
Version 
of 'BCT25240 


• 
Open-Collector 
Outputs 
Drive Bus Lines or 
Buffer 
Memory 
Address 
Registers 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduc:es ICCl 


• 
Designed 
to Facilitate 
Incident-Wave 
Switching 
for Line Impedances 
of 25 n or 
Greater 


• 
Data Flow-Through 
Pinout (All Inputs 
Are on 
Opposite 
Side from 
Outputs) 


• 
Distributed 
VCC and GND Pins Reduce 
Switching 
Noise for More Reliable 
System 
Operation 


• 
ESD Protection 
Exceeds 
2000 V Per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 


and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


SN54BCT25756, SN74BCT25756 
OCTAL 25·0HM LINE DRIVERS 
WITH OPEN·COLLECTOR OUTPUTS 
TI0242-D3562, 
JUNE 1990 


SN54BCT25756 
, •• JT PACKAGE 
SN74BCT25756 
.•• 
NT PACKAGE 


(TOP VIEW) 


description 


The 'BCT25756 
is an open-collector 
version of 
the 
SN54BCT25240 
and 
SN74BCT25240. 
Its 
outputs 
are designed to sink up to 188 mA in 
order 
to 
facilitate 
incident-wave 
switching 
of 
transmission-line 
impedances down to 25 n. 


When 
the 
output-enable 
input 
1G (or 2G) 
is 
low, the 
device 
transmits 
the 
inverse 
of the 
appropriate 
A-input data to the corresponding 
Y 


outputs. 
Setting 
1G 
(or 
2G) 
high 
turns 
the 
corresponding 
outputs off. 


The SN54BCT25756 
is characterized 
over the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. The SN74BCT25756 
is characterized for 
operation from O°C to 70°C. 


18 


2A1 
2Yl 


17 
2A2 
2Y2 


15 
10 


2A3 
2Y3 


14 
12 
2A4 
2Y4 


PRODUCT PREVIEW documents 
contain 
information 
on product' 
in the formative 
01' design 
phase of developmllnt. 
Characteristic 
dati and other apeclfleltlons 
Ire design goals. Telit 
Instrument. 


reaet'Yu 
the right 
to change or dlscontlnUtJ these products 
without notICe. 
TEXAS 
." 
INSTRUMENTS 


• 
25-0 
Open-Collector 
Version 
of 'BCT2241 


• 
Open-Collector 
Outl)uts 
Drive Bus Lines or 
Buffer 
Memory 
Address 
Registers 


• 
State-of-the-Art 
BICMOS Design 
Significantly 
Reduces 
ICCl 


• 
Designed 
to Facilitate 
Incident-Wave 
Switching 
for Line Impedances 
of 25 0 or 
Greater 


• 
Data Flow-Through 
Pinout (All Inputs 
Are on 
Opposite 
Side from 
Outputs) 


• 
Distributed 
VCC and GND Pins Reduce 
Switching 
Noise for More Reliable 
System 
Operation 


• 
ESD Protection 
Exceeds 
2000 V Per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


SN54BCT25757, SN74BCT25757 
OCTAL 25·0HM LINE DRIVERS 
WITH OPEN·COLLECTOR OUTPUTS 
TI024~3563, 
JUNE 1990 


SN54BCT25757 
•.• 
JT 
PACKAGE 
SN74BCT25757 
••. 
NT PACKAGE 


(TOP VIEW) 


lYl 
1 
V24 
10 


GND 
2 
23 
lAl 


lY2 
3 
22 
lA2 


lY3 
4 
21 
Vcc 
GND 
5 
20 
lA3 


lY4 
6 
19 
lA4 


2Yl 
7 
18 
2Al 


GND 
8 
17 
2A2 


2Y2 
9 
16 
Vcc 
2Y3 
10 
15 
2A3 


GND 
11 
14 
2A4 


2Y4 
12 
13 
2G 


description 


The 
'BCT25757 
is 
a 
25-0 
open-collector 
version 
of 
the 
SN54BCT2241 
and 
SN74BCT2241. 
Its outputs are designed to sink 
up to 
188 mA in order 
to facilitate 
incident- 
wave switching of transmission-line 
impedances 
down to 25 O. 


The 
'BCT25757 
has 
complementary 
output- 
enable inputs. When output-enable 
input lG 
is 
low, the device transmits 
the lA-input 
data to 
the 
1Y outputs; 
setting 
1G high turns the 1Y 
outputs 
off. Output 
enable 
2G affects 
the 2Y 
outputs similarly, but is active-high. 


The SN54BCT25757 
is characterized 
over the 
full 
military 
temperature 
range 
of 
- 55·C 
to 
125·C. The SN74BCT25757 
is characterized 
for 
operation from O·C to 70·C. 


G 


lYl 


lAl 


22 


lA2 
lY2 


20 
lA3 
lY3 


19 
,U 
lY< 


18 


2Al 
2Yl 


17 
2A2 
2Y2 


15 
10 


2A3 
2Y3 


,. 
12 
2U 
2Y4 


TEXAS ." 
INSTRUMENTS 


• 
Open-Collector 
Version 
of 'BCT25244 


• 
Open-Collector 
Outputs 
Drive Bus Lines or 
Buffer 
Memory 
Address 
Registers 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICCl 


• 
Designed 
to Facilitate 
Incident-Wave 
Switching 
for Line Impedances 
of 25 n or 
Greater 


• 
Data Flow-Through 
Pinout (All Inputs 
Are on 
Opposite 
Side from 
Outputs) 


• 
Distributed 
VCC and GND Pins Reduce 
Switching 
Noise lor More Reliable 
System 
Operation 


• 
ESD Protection 
Exceeds 
2000 V Per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 


and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


SN54BCT25760, SN74BCT25760 
OCTAL 25·0HM 
LINE DRIVERS 
WITH OPEN·COLLECTOR OUTPUTS 
TI0241-D3564. 
JUNE 1990 


SN54BCT25760 
JT 
PACKAGE 
SN74BCT25760 
NT PACKAGE 
(TOP VIEW) 


lYl 
1 V24 
lG 


GND 
2 
23 
1Al 


1Y2 
3 
22 
1A2 


1Y3 
4 
21 
Vcc 
GND 
5 
20 
1A3 


1Y4 
6 
19 
1A4 


2Y1 
7 
18 
2A1 


GND 
8 
17 
2A2 


2Y2 
9 
16 
Vcc 
2Y3 
10 
15 
2A3 


GND 
11 
14 
2A4 


2Y4 [ 
12 
13 ]2G 


description 


The 'BCT25760 
is an open-collector 
version of 
the 
SN54BCT25244 
and 
SN74BCT25244. 
Its 
outputs are designed 
to sink up to 188 mA in 
order 
to 
facilitate 
incident-wave 
switching 
of 
transmission-line 
impedances down to 25 n. 


When 
the 
output-enable 
input 
1G (or 2G) is 
low, 
the 
device 
transmits 
the 
appropriate 
A-input 
data to the 
corresponding 
Y outputs. 


Setting 1G (or 2G) high turns the corresponding 
outputs off. 


The SN54BCT25760 
is characterized 
over the 
full 
military 
temperature 
range 
of 
- 55·C 
to 
125·C. The SN74BCT25760 
is characterized 
for 
operation from O·C to 70·C. 


.~ 


lG 
lA:~~ 


18 
2Al 
2Yl 


17 
2A2 
2Y2 


15 
10 
2A3 
2Y3 


14 
12 
2A4 
2Y4 


PRODUCT 
PREVIEW 
documents 
contIlIn 
informltlon on produetl 
In thI fonNltiv. 
Of desIVn phase of development 
Characterl.tIc 
cilia Ind other apecIficItiont Ire deaIon goIla. T.xalnstrumenta 
rnerv •• 
the right 
to 
change 
Of discontinue 
these products 


witholJt notice. 
TEXAS ." 
INSTRUMENTS 


_M_e_m_o_r_Y_D_r_iv_e_r_p_r_o_d_u_c_ts 
_ 


_ 6_4_B_c_T_s_e_ri_e_s_p_r_o_d_uc_t_s 
~. 


Mechanical 
Data 
- 
----~- 


II 


SN54ALS2240, 
SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
02910, JULY 19B5-REVISED MAY 19B6 


• 
Buffers/Line Drivem for Driving MOS 
Devices 


SN54ALS2240 
... 
J PACKAGE 
SN74ALS2240 
. , , OW OR N PACKAGE 


(TOP 
VIEW) 
• 
I/O Ports Have 25-0 Series Resistors, So No 
External Resistors Are Required 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


1 U20 


2 
19 
3 
18 


4 
17 


5 
16 
6 
15 


7 
14 
8 
13 


9 
12 


10 
11 


Vcc 
213 


lYl 


2A4 
lY2 
2A3 
lY3 
2A2 


lY4 
2Al 


• 
Dependable Texas Instruments Quality and 
Reliability 


113 


lAl 


2Y4 
lA2 
2Y3 
lA3 
2Y2 


lA4 
2Yl 
GND 
description 


These octal buffers 
and line drivers 
are designed 
to drive 
the capacitive 
inputs 
of MOS 
devices 
and 
to 
improve 
both 
the 
performance 
and 
density 
of three-state 
memory 
address 
drivers, 


clock 
drivers, 
and 
bus-oriente,d 
receivers 
and 
transmitters. 
These devices feature 
high fan-out 
and improved 
fan-in. 


The 
SN54ALS2240 
is 
characterized 
for 
operation 
over the full military temperature 
range 
of 
- 55 DC to 
125 DC. 
The 
SN74ALS2240 
is 
characterized 
for operation 
from 
0 DC to 70 DC, 


SN54ALS2240 
... 
FK PACKAGE 


(TOP 
VIEW) 


3 
2 
1 2019 


4 
18 


5 
17 
6 
16 


7 
15 


J8 
14 


9 
1011 
1213 


lAl 
1Yl 


lA2 
1Y2 


lA3 
1Y3 


lA4 
1Y4 


2G 


2Al 
(11) 
2Yl 


2A2 
(131 
2Y2 


2A3 
(15) 
2Y3 


2A4 
(17) 
2Y4 


PRODUCTION 
DATA 
documllnls 
contoin 
information 
current 
8S 
of 
puhlication 
date. 


::od~:~~:onl~o:;ul:::::ifi:::~d~~rr 
~~~::~~~ 
Production 
processing 
does 
not 
nec8SS8riry 
include tBlting of all plumetem. 


TEXAS 
.• 
INSTRUMENTS 


SN54ALS2240, 
SN14ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
02910. JULY 1985-REVISED MAY 1986 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage: 
All inputs. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
I/O ports. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Operating 
free-air temperature 
range: 
SN54ALS2240...................... 
- 55 De to 125 ee 
SN74ALS2240 
oDe to 70De 
Storage 
temperature 
range 
- 65 De to 150 De 


SN54ALS2240 
SN74ALS2240 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
DC 


TEXAS 
• 
INSTRUMENTS 


SN54ALS2240, 
SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3·STATE OUTPUTS 
02910, JULY 1985-REVISED MAY 1986 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 


noted) 


SN54ALS2240 
SN74ALS2240 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vec 
= 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vec 
- 
4.5 V to 5.5 V, 
IOH - 
-0.4 
mA 
Vee-2 
Vec-2 
v 


Vee 
- 
4.5 V, 
IOL 
1 mA 
0.15 
0.5 
0.15 
0.5 
VOL 
V 
Vee 
- 
4.5 V, 
IOL-12mA 
0.35 
0.8 
0.35 
0.8 


10ZH 
Vee 
- 
5.5 V, 
Vo 
- 
2.7V 
20 
20 
~A 


10ZL 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
20 
20 
~A 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 


IlL 
Vee 
= 5.5 V, 
VI ~ 0.4 
V 
-0.1 
-0.1 
mA 


10; 
Vee 
= 5.5 V, 
Vo 
~ 2.25 
V 
-30 
-112 
-30 
-112 
mA 


10H 
Vee 
- 
4.5 V, 
Vo 
- 
2 V 
-15 
-15 
mA 


10L 
Vee 
- 
4.5 V, 
Vo 
- 
2 V 
15 
15 
mA 


I Outputs 
high 
6 
11 
6 
11 


Ice 
Vee 
= 5.5 V 
I Outputs 
low 
13 
23 
13 
23 
mA 


I Outputs 
disabled 
12 
20 
12 
20 


t All typical 
values are at Vee 
= 5 V, TA = 25°C. 


t: The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 
10S. 


Vcc 
- 
5 V, 
VCC 
- 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
R1 - 
5000, 
R1 - 
5000, 


PARAMETER 
R2 - 
5000, 
R2 - 
5000, 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
25°C 
TA 
- 
MIN to M'AX 


'ALS2240 
SN54AlS2240 
SN74AlS2240 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
6 
2 
14 
2 
10 


A 
Y 
ns 
tpHL 
6 
2 
14 
2 
10 


tpZH 
G 
10 
5 
20 
5 
17 
Y 
ns 
tPZl 
12 
7 
25 
7 
20 


tpHZ 
G 


7 
2 
12 
2 
10 
Y 
ns 
tpLZ 
9 
4 
20 
4 
15 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS2244, 
SN74ALS2244 
OCTAL BUFFERS AND LINE DRIVERS/MaS DRIVERS 
WITH 3·STATE OUTPUTS 
03286, SEPTEM8ER1988 


• 
Buffers/Line Drivers for Driving MOS 
Devices 


• 
P-N-P Inputs Reduc:eDC Loading 


• 
Output Ports Have 25-0 Series Resistors. So 
No External Resistors Are Required 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers. 


and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments Quality and 
Reliability 


description 


These octal buffers 
and line drivers are designed 
to drive 
the 
capacitive 
inputs 
of MOS devices 
and 
to 
improve 
both 
the 
performance 
and 
density 
of three-state 
memory 
address 
drivers, 


clock 
drivers, 
and 
bus-oriented 
receivers 
and 
transmitters. 
These devices 
feature 
high fan-out 
and improved 
fan-in. 


The 
SN 54ALS2244 
is 
characaterized 
for 


operation 
over the full military 
temperature 
range 
of 
- 
55 
°e 
to 
125°e. 
The 
SN74ALS2244 
is 
characterized 
for operation 
from 
ooe 
to 70oe. 


SN54ALS2244 
... 
J PACKAGE 
SN74ALS2244 
... 
OW OR N PACKAGE 


(TOP VIEW) 


1G 
1 ".)20 
VCC 
1A1 
2 
19 
2G 


2Y4 
3 
18 
1Y1 


1A2 
4 
17 
2M 


2Y3 
5 
16 
1Y2 


1A3 
6 
15 
2A3 


2Y2 
7 
14 
1Y3 


1A4 
8 
13 
2A2 


2Y1 
9 
12 
1Y4 
GND 
10 
11 
2A1 


SN54ALS2244 
... 
FK PACKAGE 


(TOP VIEW) 


q- 
U 
>- «Il? 
UIl? 
N 
~>N 


3 
2 
1 
2019 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 
1011 
12 13 
~o~ 
q-N 
>-z« 
>-« 
Nl?N 
~ 
N 


1G 


1A1 
(18) 
1Yl 


1A2 
(16) 
1Y2 


lA3 
(141 
1Y3 


1A4 
(12) 
1Y4 


2G 


2A1 
(111 
(91 
2Y1 


2A2 
(131 
(7) 
2Y2 


2A3 
(15) 
(51 2Y3 


2A4 
(17) 
(31 2Y4 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91-1984 
and 
lEG Pubiication 
617-12. 


UNLESS 
OTHERWISE 
NOTEO thil document conteinl 
PROOUCTION 
OATA 
information 
.urrent 
11of 
publication dlte. Products conform tll specifiCitions 
pef 
the 
terms 
of 
TIXI. 
Instruments 
Itlnd.rd 
::r::'~:=U~O:lr=~~~~ 
not n8C8118rily 
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TEXAS 
." 
INSTRUMENlS 


SN54ALS2244, 
SN74ALS2244 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3·STATE OUTPUTS 
03286, 
SEPTEM8ER1988 


1A1 (2) 
081 


1Y1 


1A2 (4) 
11611Y2 


1A3 (61 
(1411Y3 


1A4 (81 
(12)1Y4 


2A1 (11) 
1912Y1 


2A21131 
(7) 2Y2 


2A3 (15) 
(512Y3 


2A4 (171 
(3) 2Y4 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted)t 


Supply 
voltage, 
VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input 
voltage 
.. 
7 V 
Voltage 
applied 
to any output 
in the disabled 
or power-off 
state. 
. . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Operating 
free-air 
temperature 
ranges: 
SN54ALS2244.. 
. 
, ,. 
- 55°C 
to 
125°C 
SN74ALS2244 
, . . . . . . . . . . . . . .. 
O°C to 70°C 
Storage 
temperature 
range 
- 65°C 
to 
150°C 


tStresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress ratings 


only, 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 


conditions" 
is not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


TEXAS 
• 
INSTRUMENTS 


SN54ALS2244, 
SN74ALS2244 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3·STATE OUTPUTS 
03286. 
SEPTEM8ER 1988 


recommended 
operating 
conditions 


SN54ALS2244 
SN74ALS2244 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
a,W 
2 
V 


VIL 
Low-level 
input voltage 
r 
0.7 
0.8 
V 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°e 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
SN54ALS2244 
SN74ALS2244 


Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 
V. 
II = 
-18 
mA 
-1.2 
- 1.2 
V 


VOH 
Vee 
= 4.5 
V to 5.5 V 
IIOH 
= 
-0.4 
mA 
Vee 
- 2 
Vee 
- 2 
V 


IIOL 
= 
1 mA 
0.15 
0.5 
0.15 
0.5 
VOL 
Vee 
= 4.5 
V 
I 10L = 
12 mA 


V 
0.45 
0.8 
0.45 
0.8 


10H 
Vee 
= 4.5 
V. 
Vo = 2 V 
-15 
-15 
mA 


10L 
Vee 
= 4.5 
V. 
Vo = 2 V 
15 
~. 
Ii 
15 
mA 


II 
Vee 
= 5.5 V. 
VI = 7 V 
V"OP\i"-' 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 
V 
20 
20 
pA 


IlL 
Vee 
= 5.5 V, 
VI = 0.4 
V 
-0.1 
-0.1 
mA 


10ZH 
Vee 
= 5.5 V. 
Vo = 2.7 
V 
20 
20 
pA 


10ZL 
Vee 
= 5.5 V, 
Vo = 0.4 
V 
-20 
-20 
pA 


lot 
Vee 
= 5.5 V. 
Vo = 2.25 
V 
-30 
-112 
-30 
-112 
mA 


leeH 
11 
17 
11 
17 


'eeL 
Vee 
= 5.5 V, 
Outputs 
open 
14 
22 
14 
22 
mA 


leez 
15 
23 
15 
23 


t All typical 
values 
are at Vee 
= 5 V, TA = 25°C. 
t The output 
conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output 
current. 
10S 


Vcc 
- 
4.5 
V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500O, 


PARAMETER 
R2 - 
500O, 
UNIT 
lINTPUTI 
(OUTPUT I 
TA 
- 
MIN to MAX 


SN54ALS2244 
SN74ALS2244 


MIN 
MAX 
MIN 
MAX 


tpLH 
3 
17 
3 
16 


A 
Y 
ns 


tPHL 
3 
19 
3 
17 


tpZH 
G 
1 
_ o· 
'\18' 
1 
17 
y 
\iJ" 
ns 


tpZL 
15 
1 
14 


tPHZ 
G 
1 
9 
1 
9 


Y 
ns 


tpLZ 
1 
9 
1 
9 


rnR~~.Uf~::t~~:E: 
~~{u~'~i=;,:o~fed;:8r::~~~\~ 
C•••_ 
dati 
Ind _ 
ipocificotionl 
III design 
goals. Tlxu 
Instruments r8IIf'V1I the rillht to ChiRP 
Df discontinue 
thele 
products 
withut 
notice. 
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TEXAS 
• 
INSTRUMENTS 


SN54ALS2540, 
SN54ALS2541. 
SN74ALS2540, 
SN74ALS2541 
OCTAL LINE DRIVERS/MaS DRIVERS WITH 3·STATE OUTPUTS 


• 
3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 


• 
P-N-P Inputs Reduce DC Loading 


• 
Outputs Have 25-0 Series Resistor, So No 
External Resistors are Required 


• 
Package Options Include Plastic "Small 
Outline" Packages, Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 


• 
Dependable Texas Instruments Qualilty and 
Reliability 


description 


These octal buffers and line drivers are designed 
to drive capacitive input characteristics of MOS 
devices and havethe performanceof the popular 
SN54ALS240A/S 
74ALS240A series. At the 
same time, they offer a pinout with inputs and 
outputs on opposite sides of the package. This 
arrangement greatly enhances printed-circuit- 
board layout. 


The three-state control gate is a 2-input AND 
with active-low inputs such that if either G1 or 
G2 is high, all eig t outputs are in the high- 
impedance state. 


The 'ALS2540 
offers inverting data and the 


'ALS2541 offers true data at the outputs. 


The SN54ALS' is characterized for operation 
over the full 
military 
temperature 
range of 


-55°C 
to 
125°C. 
The 
SN74ALS' 
is 
characterized for operation from OOCto 70°C. 


SN54ALSZ540, 
SN54ALSZ541 
... 
J PACKAGE 
SN74ALSZ540, 
SN74ALSZ541 
... 
ow OR N PACKAGE 


(TOP 
VIEW) 


<31 
Al 
A2 
A3 
A4 
A5 
A6 


A7 
A8 
GND 


Vcc 
G2 
Yl 
Y2 
Y3 
Y4 


Y5 
Y6 
Y7 
Y8 


1 UZO 


2 
19 


3 
18 


4 
17 
5 
16 
6 
15 


7 
14 


8 
13 
9 
12 


10 
11 


SN54ALSZ540. 
SN54ALSZ541 
... 
FK PACKAGE 


(TOP VIEW) 
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A3 
4 
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Yl 
A4 
5 
17 
Y2 
A5 
6 
16 
Y3 
A6 
7 
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Y4 
A7 
8 
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PRODUCTION 
DATA documents 
contlin 
information 
current a. of publication date. Products conform 
to specifications 
per the terms of Tnxas Instruments 
standard 
warranty. 
Production 
pro.cessing does not 
necessarily include testing of all parameters. 
TEXAS 
• 
INSTRUMENlS 


SN54ALS2540, 
SN54ALS2541, 
SN74ALS2540, 
SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 


'ALS2541 


& 


EN 


A1 
12} 
C> 
\1 
1181 V1 


A2 
13} 
1171 V2 


A3 
14} 
11S} V3 


A4 
151 
1151 V4 


IS} 
114} 
V5 
A5 


AS 
17} 
1131 V6 


A7 
181 
1121 V7 


A8 
191 
1111 V8 


G1 
EN 


G2 


A1 
121 


A2 
131 


A3 
141 


A4 
151 


A5 
ISI 


A8 
171 


IS} 
A7 
AS 
191 


logic diagrams (positive logic) 


'ALS2540 
'ALS2541 


111 
111 
G1 
il1 


G2 
1191 
il2 
1191 


A1 
121 
11S1 
V1 
A1 
121 
1181 
V1 


A2 
131 
1171 
V2 
A2 
131 
1171 
V2 


A3 
14} 
1161 
V3 
A3 
141 
1161 
V3 


A4 
151 
C 


1151 
V4 
A4 
151 
1151 
V4 


A5 
161 
1141 
V5 
A5 
161 
1141 
V5 


A6 
17} 
1131 
V6 
A6 
171 
1131 
VB 


A7 
181 
1121 
V7 
A7 
181 
1121 
V7 


A8 
191 
1111 
V8 
AS 
191 
1111 
V8 


All output 
resistors 
are 25 
O. 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS2540. 
SN54ALS2541. 
SN74ALS2540. 
SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3·STATE OUTPUTS 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage 
7 V 
Voltage applied to a disabled 3-state output. 
. . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Operating free-air temperature range: SN54ALS2540, SN54ALS2541 
- 55°C to 125°C 
SN74ALS2540, SN74ALS2541 
ooe to 70°C 
Storage temperature range 
- 65°C to 150°C 


SN54ALS2540 
SN74ALS2540 


SN54ALS2541 
SN74ALS2541 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
-0.4 
-0.4 
mA 


10L 
Low-level 
output 
current 
12 
12 
mA 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°C 


electrical 
characteristics 
over recomm~nded 
operating 
free-air temperature 
range (unless otherwise 
noted) 


SN54ALS2540 
SN74ALS2540 


SN54ALS2541 
SN74ALS2541 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
= 4.5 
V, 
II = 
-18mA 
-1.2 
- 1.2 
V 


VOH 
VCC 
- 
4.5 
V to 5.5 V. 
10H - 
0.4 
mA 
VCC- 2 
VCC-2 
V 


VOL 


VCC 
- 
4.5 
V, 
10L - 
1 mA 
0.15 
0.5 
0.15 
0.5 


V 
VCC 
- 
4.5 
V, 
10L - 
12 mA 
0.35 
0.8 
0.35 
0.8 


10ZH 
VCC 
- 
5.5 V. 
Va 
- 
2.7V 
20 
20 
~A 


10ZL 
VCC 
- 
5.5 V, 
Va 
- 
0.4 
V 
-20 
-20 
~A 


10H 
VCC 
- 
4.5 
V, 
Va 
- 
2 V 
-15 
-15 
mA 


10L 
VCC 
- 
4.5 
V. 
Va 
- 
2 V 
30 
30 
mA 


II 
VCC 
- 
5.5 V. 
VI 
- 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
- 
5.5 V, 
VI - 
2.7 
V 
20 
20 
~A 


IlL 
Vec 
- 
5.5 V, 
VI 
- 
0.4 
V 
-0.1 
-0.1 
mA 


101 
VCC 
- 
5.5 V, 
Va 
~ 2.25 
V 
-15 
-70 
-15 
-70 
mA 


Outputs high 
5 
10 
5 
10 


'ALS2540 
VCC = 5.5 V 
Outputs 
low 
13 
22 
13 
22 
mA 


lee 
Outputs 
disabled 
11 
19 
11 
19 


Outputs 
high 
6 
14 
6 
14 


'ALS2541 
VCC = 5.5 V 
Outputs 
low 
15 
25 
15 
25 
mA 


Outputs 
disabled 
13.5 
22 
13.5 
22 


t All typical 
values 
are at VCC 
~ 
5 V, TA = 25°C. 


f The output 
conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output 
current, 
10S. 


TEXAS 
-1.!1 
INSTRUMENTS 


SN54ALS2540, 
SN54ALS2541, 
SN74ALS2540, 
SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3·STATE OUTPUTS 


Vcc 
- 
5 V, 
Vcc 
- 
4.5 
V 10 5.5 V, 


Cl 
- 
50 pF, 
Cl 
- 
50 pF, 


FROM 
TO 
R1 - 
500 
II, 
R1 - 
500 
II, 


PARAMETER 
R2 - 
500 
II. 
R2 - 
500 
II, 
UNIT 
III~PUT) 
(OUTPUT) 


TA 
- 
25°C 
TA 
- 
MIN 10 MAX 


'AlS2540 
SN54AlS2540 
SN74AlS2540 


TYP 
MIN 
MAX 
MIN 
MAX 


IPlH 
7.5 
2 
14 
2 
12 


A 
Y 
ns 
IpHl 
5.6 
2 
13 
2 
11 


IPZH 
G 
9 
5 
18 
5 
15 
Y 
ns 


IpZL 
12.6 
8 
24 
8 
20 


IpHZ 
G 


4 
1 
12 
1 
10 
Y 
ns 
IPLZ 
7 
2 
14 
2 
12 


VCC 
- 
5 V. 
VCC 
- 
4.5 
V 10 5.5 V. 


CL - 
50 pF, 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 
II, 
R1 - 
500 
II, 


PARAMETER 
R2 - 
500 
II. 
R2 - 
500 
II, 
UNIT 
(I 
PUTI 
(OUTPUT) 
TA 
- 
25°C 
TA 
- 
MIN 10 MAX 


'ALS2541 
SN54AlS2541 
SN74AlS2541 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
8.7 
2 
17 
2 
15 
A 
Y 
ns 


tpHL 
7 
2 
14 
2 
12 


tpZH 
G 
Y 
9 
5 
18 
5 
15 


tPZL 
12.6 
8 
24 
8 
20 
ns 


tpHZ 
G 
4 
1 
12 
1 
10 
Y 
ns 
tpLZ 
7 
2 
14 
2 
12 


TEXAS 
~ 
INSTRUMENTS 


SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS 
DRIVERS 


• 
Octal Bus Transceivers 
for Driving MOS 
Devices 


SN54AS' ... 
J PACKAGE 
SN74AS' ... 
OW OR N PACKAGE 
(TOPVIEW) 


SN54AS' ... 
FK PACKAGE 
(TOPVIEW) 
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A3 
4 
18 
81 
A4 
5 
17[ 
82 
A5 
6 
16[ 
83 
A6 
7 
15 r 
84 
A7 
8 
14 r 
85 
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• 
I/O Ports Have 25-11 Series Resistors, 
So No 
External Resistors J're Required 


• 
Local Bus-Latch Capability 


• 
Choice of True or Inverting 
Logic 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Plastic and Ceramic 
Chip Carriers, and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


These octal bus trans<:eivers are designed to drive 
the capacitive 
input characteristics 
of MOS devices 
and allow 
asynchronous 
two-way 
communication 
between data buses. The control function implemen- 
tation allows for maximum flexibility 
in timing. 


These devices allow data transmission from A bus to 
the 8 bus or from the B bus to the A bus depending 
upon the logic levels at the enable inputs (G8A and 
GA8). 


The enable inputs can be used to disable the device 
so that the buses are effectively 
isolated. 


The dual-enable configuration 
gives the' AS2620 
or 


'AS2623 
the capability 
to store 
data by simulta- 


neous enabling of G8A and GA8. Each output 
rein- 


forces 
its 
input 
in this 
transceiver 
configuration. 


Thus, when both control 
inputs are enabled and all 
other data sources to the two sets of bus lines are at 
high impedance, both sets of bus lines (16 in all) will 
remain at their last states. The S-bit codes appearing 
on the two 
sets of buses will 
be identical 
for the 


'AS2623 
or complementary 
for the' AS2620. 


The SN54AS2620 
and SN54AS2623 
are charac- 


terized for operation over the full military temperature 
range of - 55 DCto 125 DC. The SN74AS2620 
and' 


SN74AS2623 
are characterized 
for operation from 
ODe to 70De. 


ENABLEINPUTS 
OPERATION 
GBA 
GAB 
'AS2620 
'AS2623 
L 
L 
B data to A bus 
B data to A bus 


H 
H 
A data to B bus 
A data to B bus 


H 
L 
Isolation 
Isolation 


L 
H 
B data to A bus, 
B data to A bus, 


Ii: data to B bus 
A data to B bus 


GA8 
A1 


A2 
A3 
A4 
A5 
A6 
A7 
AS 
GND 


1 U20 
2 
19 


3 
18 


4 
17 
5 
16 
6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


Vee 
G8A 
81 
82 
83 
84 
85 
86 
87 
8S 


PROOUCTION 
OAT A documents 
•• nta n information 
current 
IS of publication 
date. 
Products 
conform 
to ~eatjons 
per the terms of Tex8Ilnstruments 


standard 
warranty. 
Production 
pl'OC8lSing 
does not 


nKolirily 
include testing 
of all pllrameter 
•. 
TEXAS 
." 
INSTRUMENlS 


SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
OCTAL BUS TRA SCEIVERS/MOS DRIVERS 


logic diagrams (positive logic) 


'AS2820 


TEXAS 
." 
INSTRUMENTS 


SN54AS2620. SN54AS2623. SN74AS2620. SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS 
DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 
7 V 
Input voltage: 
All inputs ................................•............•.............. 
7 V 
I/O ports 
5.5 V 
Operating free-air temperature range: SN54AS2620, 
SN54AS2623 
- 55°C 
to 125°C 
SN74AS2620,SN74AS2623 
..........•..•.......... 
OOCt070oC 
Storage temperature range .....................................•........... 
- 65°C 
to 150 °c 


SN54AS2620 
SN74AS2620 


SN54AS2623 
SN74AS2623 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


TA 
Operating 
freo-air 
temperature 
-55 
125 
0 
70 
°e 


SN54AS2620 
SN74AS2620 


PARAMETER 
TEST CONDITIONS 
SN54AS2623 
SN74AS2623 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vee 
= 4.5 V to 5.5 V, 
10H = 
-2 
mA 
Vee-2 
Vee-2 
V 


VOL 
Vee 
= 4.5 V, 
10L = 1 mA 
0.15 
0.4 
0.15 
0.4 


Vee 
= 4.5 V, 
10L = 12 mA 
V 
0.35 
0.7 
0.35 
0.7 


II 
Control inputs 
Vee 
- 
5.5 V, 
VI = 7 V 
0.1 
0.1 


A or B ports 
Vee 
= 5.5 V, 
VI = 5.5 V 
0.1 
0.1 
mA 


IIH 
Control 
inputs 
Vee 
= 5.5 V, 


20 
20 


A or B ports; 
VI=2.7V 
70 
70 
~A 


IlL 
Control 
inputs 
Vee 
= 5.5 V, 
-0.5 
-0.5 


A or B portst 
VI = 0.4 V 


-0.75 
-0.75 
mA 


10! 
Vee 
= 5.5 V, 
Vo 
= 2.25 
V 
- 50 
-150 
- 50 
-150 
mA 


10H 
Vee 
= 4.5 V, 
Vo 
= 2 V 
-35 
-35 
mA 


10L 
Vee 
- 
4.5 V, 
Vo 
= 2 V 
35 
35 
mA 


Outputs 
high 
62 
100 
62 
100 


'AS2620 
Vee 
~ 5.5 V 
Outputs 
low 
74 
121 
74 
121 


Ice 
Outputs 
disabled 
48 
77 
48 
77 
mA 
Outputs 
high 
57 
93 
57 
93 


'AS2623 
Vee 
= 5.5 V 
Outputs 
low 
116 
189 
116 
189 


Outputs 
disabled 
72 
116 
72 
116 


t All typical values are at VCC = 5 V. TA = 25°C 
i For I/O ports, 
the parameters 
IIH and IlL include 
the off-state 
output 
current. 
§The output conditions have been chosen to produce a current that closely approximates 
one half of the true short-circuit output current, 10S' 


TEXAS 
• 
INSTRUMENTS 


SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
OCTAL BUS TRANSCEIVERS/MaS 
DRIVERS 


Vcc 
- 
4.5 
V to 5.5 
V, 


CL = 50 
pF, 


TO 
R1 = 5000, 


FROM 
R2 
= 5000, 
UNIT 
PARAMETER 
(INPUT) 
(OUTPUT) 
TA = MIN 
to MAX 


SN54AS2620 
SN74AS2620 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
9.5 
1 
8 
A 
8 
ns 
tPHL 
, 
7.5 
1 
6.5 


tPLH 
1 
9.5 
1 
8 
8 
A 
ns 
tPHL 
1 
7.5 
1 
6.5 


tpZH 
G8A 
1 
11 
1 
10 
A 
ns 
IPZL 
1 
12 
1 
11 


tpHZ 
G8A 
1 
7.5 
, 
6 
A 
ns 
IpLZ 
1 
15 
1 
12 


tPZH 
1 
9 
1 
8 
GAB 
B 
ns 


IPZL 
1 
9 
1 
8 


IPHZ 
1 
12 
1 
11 
GAB 
B 
ns 


IpLZ 
1 
12 
1 
11 


Vcc 
= 4.5 
V to 5.5 
V, 


CL = 50 
pF, 


FROM 
TO 
R1 
= 5000. 


PARAMETER 
R2 
= 5000, 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN 
to MAX 


SN54AS2623 
SN74AS2623 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
9.5 
1 
8.5 
A 
B 
ns 
tpHL 
1 
8.5 
1 
7.5 


tpLH 
1 
10 
1 
9 
B 
A 
ns 
tpHL 
1 
9 
1 
7.5 


tpZH 
<lBA 
1 
12.5 
1 
11 
A 
ns 
IPZL 
1 
12 
1 
11 


tpHZ 
<lBA 
1 
8.5 
1 
7.5 
A 
ns 
IpLZ 
1 
13 
1 
12 


IPZH 
GAB 
1 
13 
1 
12 
B 
ns 


IPZL 
1 
13.5 
1 
12 


tpHZ 
1 
7.5 
1 
7 
GAB 
B 
ns 
tpLZ 
1 
14.5 
1 
12.5 


TEXAS '1!1 
INSTRUMENTS 


SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVERS/MOS 
DRIVERS 
DECEMBER19B3-REVISED MAY 19B6 


•• 
Octal Bus Transceivers for Driving MOS 
Devices 


• 
I/O Ports Have 25-0 Series Resistors. So No 
External Resistors Are Required 


• 
Choice of True or Inverting Logic 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard Plastic and Ceramic 300-mil 
DIPs 


SN54AS' 
, , , J PACKAGE 


SN74AS' 
, .. 
OW or N PACKAGE 


(TOP VIEW) 


1 U20 


2 
19 


3 
1B 


4 
17 
5 
16 


6 
15 


7 
14 
8 
13 
9 
12 


10 
11 


Vcc 
G 
81 
82 
83 
84 
B5 
86 
87 
88 


• 
Dependable Texas Instruments Quality and 
Reliability 


DIR 
A1 
A2 
A3 
A4 


A5 
A6 
A7 
A8 
GND 


These octal bus transceivers 
are designed to drive 
the capacitive 
input characteristics 
of MOS devices 


and allow 
asynchronous 
two-way 
communication 
between data buses. The control function 
implemen- 
tation allows for maximum flexibility 
in timing, 


SN54AS' 
... 
FK PACKAGE 


(TOP VIEW) 


'" 
!!: tl 
««0>1t.:l 


The devices transmit 
data from the A bus to the 8 
bus or from the B bus to the A bus depending upon 
the 
level at the direction 
control 
(DIRI input. 
The 


enable input (131 can be used to disable the device so 
the buses are effectively 
isolated. 
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2 
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A3 
4 
18 


A4 
5 
17 


A5 
6 
16 


A6 
7 
15 


A7 
8 
14 
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The SN54AS' 
family 
is characterized 
for operation 


over the full military temperature 
range of - 55°C to 
125°C. 
The SN74AS' 
family 
is characterized 
for 
operation from O°C to 70°C. 


CONTROL 
OPERATION 


INPUTS 


G 


'AS2640 
'AS2645 
OIR 


L 
L 
B da1a to A bus 
B data to A bus 


L 
H 
A data to·B bus 
A data to B bus 


H 
X 
Isolation 
Isolation 


PRooucnOM 
OATA documents coma n inlormetion 
current I' of publiCition date. Products conform 
to specifications 
per the terms of TellS Instruments 
stlndard 
warranty. 
Production 
prOC8$Sing does 
not 
necessarily include testing of all pllrameters. 
TEXAS 
." 
INSTRUMENTS 


SN54AS2640, SN!i4AS2645 
SN74AS2640. SN14AS2645 
OCTAL BUS TRANSCEIVERS/MaS 
DRIVERS 
DECEMBER 19B3-REVISED 
MAY 19B6 


A1 
B1 
A1 
B1 


A2 
B2 
A2 
82 


A3 
83 


A3 
83 


A' 
8' 
A' 
8' 


AS 
85 
AS 
85 


A6 
B6 
A6 
B6 


A7 
B7 
A7 
B7 


A8 
BB 
A8 
B8 


functional 
block 
diagrams 
(positive 
logic) 


'AS2640 


TEXAS '1!1 
INSTRUMENTS 


SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVERS/MOS 
DRIVERS 
DECEMBER1983-REVISED MAY 19B6 


Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . .. 
7 V 
Input voltage: 
All inputs. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. 
7 V 
I/O ports. 
. . . . . . 
. . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . • . 
5.5 V 
Operating free·air temperature range: SN54AS2640, 
SN54AS2645 
.... 
. • . . . . . . • . . . . .. 
- 55°C to 125°C 
SN74AS2640. 
SN74AS2645 
. . . . 
. 
O°C to 70°C 


-65°C 
to 150°C 


SN54AS2640 
SN74AS2640 
UNIT 


SN54AS2645 
SN74AS2645 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-Ivel 
input 
voltage 
0.8 
0.8 
V 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°e 


PARAMETER 
TEST CONDITIONS 
SN54AS' 
SN74AS' 


Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 
V, 
II = 
-18mA 
-1.2 
-1.2 
V 


VOH 
Vee 
~ 4.5 
V to 5.5 V. 
IOH = 
-2mA 
VCC-2 
VCC-2 
V 


Vee 
- 
4.5 
V, 
IOL - 
1 mA 
0.15 
0.4 
0.15 
0.4 
VOL 
Vee 
- 
4.5 
V. 
V 
IOL-12mA 
0.35 
0.7 
0.35 
0.7 


II 
Control 
inputs 
Vee 
- 
5.5 V. 
VI 
- 
7 V 
0.1 
0.1 


A or B ports 
Vee 
= 5.5 V. 
mA 
VI = 5.5 V 
0.1 
0.1 


IIH 
Control 
inputs 
20 
20 


A or B ports' 
Vee 
~ 
5.5 V, 
VI = 2.7 V 
70 
70 
I'A 


IlL 
Control 
inputs 
Vee 
~ 
5.5 V, 
-0.5 
-0.5 


A or B ports' 
VI = 0.4 
V 


-0.75 
-0.75 
mA 


IO§ 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 
V 
-50 
-150 
-50 
-150 
mA 


IOH 
Vee 
- 
4.5 
V. 
Vo 
- 
2 V 
-35 
-35 
mA 


IOL 
Vee 
4.5 
V. 
VOL 
- 
2 V 
35 
35 
mA 


Outputs 
high 
37 
58 
37 
58 


'AS2640 
Outputs low 
78 
123 
78 
123 


Ice 
Vee 
Outputs 
disabled 
51 
80 
51 
80 
= 5.5 V 
mA 
Outputs 
high 
58 
95 
58 
95 


'AS2645 
Outputs 
low 
95 
155 
95 
155 


Outputs 
disabled 
73 
119 
73 
119 


tAli tvpical values are at VCC = 5V. 
TA = 25°C . 


.f:For I/O ports. 
the 
para metes 
IIH and III include 
the 
off-st8te 
output 
current. 


§The output conditions have been chosen to produce 
8 current that closely approximates 
one half of the true short-circuit 
output current, 
10S. 


TEXAS -I/} 
INSTRUMENTS 


SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCIEIVERS/MDS DRIVERS 
DECEMBER 19B3-REVISED 
MAY 19B6 


Vcc = 4.5 V to 5.5 V. 


CL = 50 pF. 


R1 = 500 
Q. 


FROM 
TO 
R2 = 500 
Q. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54AS2840 
SN74AS2840 


MIN 
MAX 
MIN 
MAX 


tPlH 
A or B 
1 
9.5 
1 
7.5 
BorA 
ns 
tpHl 
1 
7 
1 
6.5 


tpZH 
G 
2 
11 
2 
9 
A or B 
ns 
tpZl 
2 
12 
2 
10 


tpHZ 
G 
1 
8 
1 
7 
A orB 
ns 


tpLZ 
2 
15 
2 
13 


Vcc = 4.5 V to 5.5 V. 


CL = 50 pF. 


R1 = 500 
Q. 
FROM 
TO 
R2 = 500 
Q. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54AS2845 
SN74AS2845 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
12 
1 
10 
A or B 
BorA 
ns 
tpHL 
1 
11 
1 
9.5 


tpZH 
G 
1 
13 
1 
11.5 
A or B 
ns 
tpZL 
1 
13 
1 
10.5 


tPHZ 
G 
1 
9 
1 
8 
A orB 
ns 


tPLZ 
1 
13 
1 
12 


TEXAS 
• 
INSTRUMENTS 


SN54BCT2240, 
SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERS/MaS DRIVERS 
WITH 3·STATE OUTPUTS 
03057. 
SEPTEMBER 198B-REVISEO 
OCTOBER 1990 


SN54BCT2240 
... 
J PACKAGE 
SN74BCT2240 
... 
OW OR N PACKAGE 


(TOP 
VIEW) 


• 
BiCMOS Design Substantially Reduces 
Standby Current 


• 
Output Ports Have Equivalent 33-0 Series 
Resistors, So No External Resistors Are 
Required 


• 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 


1G 


1A1 


2Y4 


1A2 


2Y3 
5 


1A3 
6 
2Y2 
7 


1A4 
8 


2Y1 
9 
GND 
10 


• 
3-State Outputs Drive Bus Lines or Buffer 
Memory Address Flegisters 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard Plastic and Ceramic 300-mil 
DIPs 


20 
Vcc 


19 
2G 
18 
1Yl 


17 
2A4 


16 
1Y2 


15 
2A3 


14 
1Y3 


13 
2A2 


12 
1 Y4 


11 
2A1 


• 
Dependable Texas Instruments Quality and 
Reliability 


SN54BCT2240 
... 
FK PACKAGE 


(TOP 
VIEW) 


description 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'BCT2241 
and 'BCT2244, these devices provide the choice 
of 
selected 
combinations 
of 
inverting 
and 
noninverting outputs, symmetrical G (active-low 
output controll 
inputs, and complementary G 
andG inputs. These devices feature high fan-out 
and improved fan-in. 


The 
SN54BCT2240 
is 
characterized 
for 
operation over the full military temperature range 
of 
-55°C 
to 125°C. 
The SN74BCT2240 
is 
characterized for operation from OOCto 70°C. 


3 
2 
1 20 19 


1A2 
18 
1Y1 


2Y3 
5 
17 
2A4 


1A3 
6 
16 
1Y2 


2Y2 
7 
15 
2A3 


1A4 
8 
14 
1Y3 


9 
10 11 12 13 


t This symbol 
is in accordance 
with 
ANSIIIEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


PROOUCTIO. OATA docum.nu ••• t.i. inform.tion 
cumnt II of publication 'atl. ProdllC'ts confom to 
specifications per the tlrms 
of TIXIE Instrum.ab 
:~=~~'i~:I~1e 
=~:~:: 
:I~':'':~£::S 
not 
TEXAS 
• 
INSTRUMENTS 


SN54BCT2240, 
SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3·STATE OUTPUTS 
03057. 
SEPTEMBER 19BB-REVISED 
OCTOBER 1990 


logic diagram 
(positive 
logic) 
schematic 
of each output 


1G 
VCC 


1A1 
121 
(181 
1Y1 


141 
(16) 
1Y2 
1A2 


(61 
(14) 
---- 
1A3 
1Y3 


1A4 
(8) 
(12) 
1Y4 


2G~ 
----- 


2A1 


(111 
(9) 
2Y1 


(13) 
(7) 
GND 
2A2 
2Y2 


2A3 


1151 
(5) 
2Y3 


2A4 
(17) 
(3) 
2Y4 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) t 


Sl!pply voltage, 
VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to 7 V 
Input voltage 
(see Note 1) 
-0.5 
V to 7 V 
Voltage 
applied to any output 
in the disabled 
or power-off 
state. 
. . . . . . . . . . . .. 
-0.5 
V to 5.5 V 
Voltage 
applied to any output 
in the high state. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to VCC 
Input clamp current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 30 mA 
Current 
into any output 
in the low state. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
24 mA 
Operating 
free-air temperature 
range: 
SN54BCT2240 
- 55°C 
to 125°C 
SN74BCT2240 
ooC to 70°C 
Storage 
temperature 
range 
- 65°C 
to 150°C 


tStresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage to the device. 
These are stress 
ratings 


only, 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 


conditions" 
is not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 1: 
The input 
negative-voltage 
rating 
may be exceeded 
if the input 
clamp 
current 
rating 
is observed. 


I 


SN54BCT2240 
SN74BCT2240 


MIN 
NOM 
NOM 
UNIT 
MAX 
MIN 
MAX 
I VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


11K 
Input clamp current 
-18 
-18 
mA 


IOH 
High-level output 
current 
-12 
-12 
mA 


IOL 
Low-level 
output 
current 
12 
12 
mA 


TA 
Operating 
free-air 
temperature 
-.55 
125 
0 
70 
·C 


TEXAS 
•• 
INSTRUMENTS 


SN54BCT2240. 
SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3·STATE OUTPUTS 
03057. 
SEPTEMBER 1988-REVISEO 
OCTOBER 1990 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless otherwise 
noted) 


SN54BCT2240 
SN74BCT2240 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 
V. 
IOH = 
-18 
mA 
-1.2 
-1.2 
V 


10H = 
-1 
mA 
2.4 
3.3 
2.4 
3.3 
VOH 
Vee 
= 4.5 
V 
V 
10H = 
-12 
mA 
2 
3.2 
2 
3.2 


IOL = 1 mA 
0.15 
0.5 
0.15 
0.5 
VOL 
Vee 
= 4.5 V 
V 
10L = 12 mA 
0.35 
0.8 
0.35 
0.8 


II 
Vee 
- 
5.5 V. 
VI ~ 5.5 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V. 
VI = 2.7 V 
20 
20 
~A 


IlL 
Vee 
= 5.5 V. 
VI = 0.5 
V 
-1 
-1 
mA 


10lH 
Vee 
= 5.5 V. 
Va 
= 2.7 V 
50 
50 
~A 


lOlL 
Vee 
= 5.5 V. 
Va 
= 0.5 
V 
-50 
-50 
~A 


lost 
Vee 
~ 5.5 V. 
Va 
~ 0 
-100 
-225 
-100 
-225 
mA 


leeH 
19 
32 
19 
32 


leeL 
Vee 
= 5.5 V. 
Outputs open 
46 
76 
46 
76 
mA 


leel 
6 
8 
6 
8 


t All typical 
values are at Vec 
= 5 V. TA = 25 ·e. 
*Not 
more than one output 
should be shorted 
at a time. 
and the duration 
of the short circuit 
should not exceed one second. 


VCC - 
5 V. 
VCC 
- 
4.5 
V to 5.5 V. 


CL - 
50 pF. 
CL -50 
pF. 


R1 - 
500 O. 
R1 - 
5000 
FROM 
TO 
PARAMETER 
R2 - 
500 O. 
R2 - 
500 O. 
UNIT 
uupun 
(OUTPUT) 
TA 
- 
25·C 
TA 
- 
MIN to MAX 


'BCT2240 
SN54BCT2240 
SN74BCT2240 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tPLH 
0.5 
3.4 
4.8 
0.5 
6.3 
0.5 
5.7 
A 
Y 
ns 
tPHL 
0.5 
2.8 
4 
0.5 
4.6 
0.5 
4.4 


tPlH 
G 
2.6 
6.2 
8.2 
2.6 
10.1 
2.6 
9.3 
Y 
ns 
tPlL 
4.3 
8.8 
10.9 
4.3 
12.9 
4.3 
12.4 


tpHl 
G 
2 
5.3 
7.1 
2 
9.2 
2 
8.7 
y 
ns 
tpLZ 
2.2 
6.7 
8.5 
2.2 
12.2 
2.2 
10.6 


TEXAS 
• 
INSTRUMENTS 


SN54BCT2241. 
SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
03057, 
SEPTEMBER19B8-REVISED 
OCTOBER 1990 


• 
BiCMOS Design Substantially Reduces 
Standby Current 


• 
Output Ports Halle Equivalent 33-0 Series 
Resistors, So No External Resistors Are 
Required 


• 
ESD Protection E:xceeds2000 V Per 
MIL-STD-883C, Method 3015 


• 
3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 


• 
Package Options Include Plastic "Small 
Outline" Packag(!s, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


SN54BCT2241 
... 
J PACKAGE 
SN74BCT2241 
... 
OW OR N PACKAGE 


(TOP VIEWI 


lG 
1 
20 
Vcc 
lAl 
2 
19 
2G 
2Y4 
3 
18 
lYl 
lA2 
4 
17 
2A4 
2Y3 
5 
16 
lY2 
lA3 
6 
15 
2A3 
2Y2 
7 
14 
lY3 
lA4 
8 
13 
2A2 
2Yl 
9 
12 
lY4 
GND 
10 
11 
2Al 


• 
Dependable Texlls Instruments Quality and 
Reliability 


SN548CT2241 
... 
FK PACKAGE 


ITOP VIEW) 


q-~ 
U 
>-«!t:lUt:l 
N"-_>C'\I 
description 


These octal buffers and line drivers are designed 
specifically to improve both the performanceand 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'BCT2240 
and 'BCT2244, these devices provide the choice 
of 
selected 
combinations 
of 
inverting 
and 
noninverting outputs, symmetrical G (active-low 
output control) inputs. and complementary G 
and G inputs. These devices feature high fan-out 
and improved fan-in. 


The 
SN54BCT2241 
is 
characterized 
for 


operation over the full military temperature range 
of 
- 55°C to 125°C. 
The SN74BCT2241 is 
characterized for operation from 0 °C to 70°C. 


3 
2 
1 
20 19 


lA2 
4 
18 
2Y3 
5 
17 
lA3 
6 
16 
2Y2 
7 
15 
lA4 
8 
14 


9 
1011 
12 13 


-O-q-N 
>-z«>-« 
NC,9N-N 


lAl 
1181 
1Yl 


lA2 
(161 
1Y2 


lA3 
(141 
1Y3 


lA4 
(121 
1Y4 


2G 


2Al 
1111 
191 2Yl 


2A2 
1131 
(71 
2Y2 


2A3 
(15) 
15) 
2Y3 


2A4 
(17) 
131 2Y4 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


UlLESS OTHERWISE IOTEO thi. Ilocumontcontains 
PROOUCTIOI 
DATA informatioll 
cu"ont 
a. 
of 
publication d•••. Pruducts confUntl to specifications 
per the terms of TeXIS Instrumentl 
stlnd.rd 
:'~:lis~u:i0:lr=.:~~~ 
not neeessarily 
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TEXAS 
." 
INSTRUMENTS 


SN54BCT2241. 
SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
D3057. SEPTEMBER1988-REVISED 
OCTOBER 1990 


1A3 ~6 
-r> 


1A4 ~8 
~r> 


2G 1L.-.{>- 


2A1 
11 
c> 
9 
2Y1 


2A213 
c> 
7 
2Y2 
GND 


2A315 
c> 
5 
2Y3 


2A417 
~ 
3 
2Y4 


absolute 
maximum 
rati 
gs over operating 
free-air temperature 
range (unless otherwise 
noted) t 


Supply 
voltage, 
VCC 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to 7 V 
Input voltage 
(see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- O.5 V to 7 V 
Voltage 
applied to any output 
in the disabled 
or power-off 
state 
- 0.5 V to 5.5 V 
Voltage 
applied to any output 
in the high state. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to VCC 
Input clamp 
current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 30 mA 
Current 
into any output 
in the low state. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
24 mA 
Operating 
free-air 
temperature 
range: 
SN54BCT2241 
- 55°C 
to 125°C 
SN74BCT2241 
....................•.... 
OOCto 
70°C 
Storage 
temperature 
range 
- 65°C 
to 150°C 


tStresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage to the device. 
These are stress ratings 
only, 
and functional 
operation 
of the device 
at these or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 1: 
The input 
negative·voltage 
rating 
may be exceeded 
if the input 
clamp 
current 
rating 
is observed. 


SN548CT2241 
SN748CT2241 


MIN 
NOM 
MAX 
MIN 
NOM 
UNIT 
MAX 


VCC 
Supply 
voltage 
4.5 
5, 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level 
input voltage 
2 
~<~ 
2 
V 


VIL 
Low-level 
input 
voltage 
.«""". 
0.8 
0.8 
V 


11K 
Input 
clamp 
current 
/' 
-18 
-18 
mA 


IOH 
High-level 
output 
current 
,,-v 
-12 
12 
mA 


IOL 
Low-level 
output 
c"Jrrent 
12 
12 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°C 


r:~~eU~~::t~~:E: 
t::i~~a~:;s:o:fed;:ef~:~~~\~ 
Characteristic dati and other speciflClltiOns are design 
goals. Texas Instruments reserves thll right to change 
or discontinue 
these 
products 
without 
notice. 
TEXAS 
~ 
INSTRUMENTS 


SN54BCT2241. 
SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3·STATE OUTPUTS 
03057, 
SEPTEMBER1988-REVISEO 
OCTOBER 1990 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


SN54BCT2241 
SN74BCT2241 
PARAMETER 
TEST CONDITIONS 
TVP' 
TVP' 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
IOH = 
-18 
mA 
-1.2 
-1.2 
V 


IOH = 
-1 
mA 
2.4 
3.3 
2.4 
3.3 
Vee 
~ 4.5 V 
VOH 
IOH = 
-12 
mA 
2 
3.2 
2 
V 


Vee 
~ 4.75 
V 
IOH = 
-3 
mA 
2.7 


Vee 
~ 4.5 
V 
IOL ~ 
1 mA 
0.38 
'0.55 
0.15 
0.5 
VOL 
V 
IOL = 12 mA 
0.42 
0.8 


II 
Vee 
= 5.5 V, 
VI = 5,5 V 
'I"" 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
_,v 
20 
20 
~A 


IlL 
Vee 
= 5.5 V, 
VI ~ 0.5 V 
~ 
-1 
-1 
mA 


IOZH 
Vee 
= 5.5 V, 
Va = 2.7V 
" 


50 
50 
~A 


10ZL 
Vee 
= 5.5 V, 
Va 
~ 0.5 V 
-50 
-50 
~A 


105' 
Vee 
~ 
5.5 V, 
Va = 0 
-100 
-225 
-100 
-225 
mA 


leeH 
23 
37 
23 
37 


leeL 
Vee 
= 5.5 V, 
Outputs open 
48 
76 
48 
76 
mA 


leez 
6 
9 
6 
9 


ei 
Vee 
= 5 V, 
VI ~ 
2.5 V or 0.5 
V 
6 
6 
pF 


Co 
Vee 
= 5 V, 
VI ~ 2.5 V or 0.5 V 
11 
11 
pF 


, All typical 
values 
are at Vee 
~ 
5 V, TA 
~ 25°C. 
*Not 
more than one output 
should be shorted at a time, and the duration 
of the short circuit 
should not exceed one second. 


VCC 
- 
5 V, 
VCC 
- 
4.5 V to 5.5 V, 


CL - 
50 pF. 
CL-50pF. 


FROM 
TO 
R1 - 
5000. 
R1 - 
5000. 


PARAMETER 
R2 - 
5000. 
R2 - 
5000. 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
25°C 
TA 
- 
MIN to MAX 


'BCT2241 
SN54BCT2241 
SN74BCT2241 


MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpLH 
1.1 
3 
4.4 
1,1 
5,1 
1.1 
4.9 
A 
V 
ns 
tpHL 
2.9 
4.9 
6.6 
2.9 
,,<,7.2 
2.9 
6.9 


tpZH 
G orG 
2.7 
6 
7.8 
2.7 
• 
9.4 
2.7 
8.9 
V 
4.1 
.~, 
ns 
tpZL 
4.1 
7.7 
9.4 
10.9 
4.1 
10.3 


tpHZ 
G orG 
2.5 
5,2 
7,2 


~. 
9.7 
2.5 
8,7 
V 
ns 
tpLZ 
3,2 
7,1 
9.5 
3.2 
12.9 
3.2 
11.3 


rnR~~eufo~~:t~~:E: 
~::tg~a~i::s~o:feJ~:er::~~~ti 
Charac1eristic 
dati and other specifications 
are design 
goals. Texas Instruments 
reserves 
the right to change 
or discontinue 
these 
products 
without 
notice. 
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• 
BiCMOS Design Substantially Reduces 
Standby Current 


• 
Output Ports Hllve Equivalent 33-0 Series 
Resistors, So No External Resistors Are 
Required 


• 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 


SN54BCT2244 
... 
J PACKAGE 
SN74BCT2244 
... 
OW 
OR N PACKAGE 


(TOP VIEW) 


• 
3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 


• 
Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments Quality and 
Reliability 


1<3 
1A1 


2Y4 


1A2 
2Y3 
5 


1A3 
6 


2Y2 
7 
1A4 
8 


2Y1 
9 


GND 
10 


Vcc 
2<3 
1Y1 


17 
2A4 


16 
1Y2 


15 
2A3 


14 
1Y3 


13 
2A2 


12 
1Y4 


11 
2A1 


SN54BCT2244 
... 
FK PACKAGE 


(TOP VIEW) 


description 


These octal buffers and line drivers are designed 
specifically to improve both the performanceand 
density of 3-state memory addressdrivers, clock 
drivers, 
and 
bus-oriented 
receivers 
and 
transmitters. Taken together with the 'BCT2240 
and 'BCT2241, these devices provide the choice 
of selected combinations of inverting outputs, 
symmetrical G (active-low input control) inputs, 
and complementary 
G and G inputs. These 
devices feature high fan-out and improved fan-in. 


The 
SN54BCT2244 
is 
characterized 
for 
operation over the full military temperature range 
of 
-55°C 
to 12!ioC. The SN74BCT2244 is 
characterized for operation from OOCto 70°C. 


3 
2 
1 2019 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 
1011 
12 13 


~o~q- 
N 
>z<l:><l: 
NC)N 
•.... 
N 


INPUTS 
G 
A 
H 
X 


L 
L 


L 
H 


OUTPUT 


Y 


Z 


L 


H 


10 


lAl 
(181 1Yl 


lA2 
1161 1Y2 


lA3 
(141 
1Y3 


lA4 
(12) 
1Y4 


20 


2Al 
111) 
'V 
(9) 
2Yl 


2A2 
(13) 
(7) 
2Y2 


2A3 
1151 
151 2Y3 


2A4 
(17) 
(3) 
2Y4 


FUNCTION 
TABLE 
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logic diagram 
(positive 
logic) 
schematic 
of each output 


1G 


2 
18 
1A1 
1Y1 


VCC 


4 
16 
1A2 
1Y2 


6 
14 
1A3 
1Y3 


8 
12 
1A4 
1Y4 


OUTPUT 


2G~ 


2A1 
11 
9 
2Y1 


13 
7 
2A2 
2Y2 


15 
5 
GND 


2A3 
2Y3 


17 
3 
2A4 
2Y4 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) t 


Supply 
voltage, 
VCC 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-0.5 
V to 7 V 
Input 
voltage 
(see Note 
1) ................................•........... 
-0.5 
V to 7 V 
Voltage 
applied 
to any output 
in the disabled 
or power-off 
state 
- 0.5 
V to 5.5 V 
Voltage 
applied 
to ,my output 
in the high state. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 0.5 
V to VCC 
Input 
clamp 
current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 30 mA 
Current 
into 
any output 
in the low state 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
24 mA 
Operating 
free-air 
temperature 
range: 
SN54BCT2244 
- 55 DC to 
125 DC 
SN74BCT2244 
ODC to 70DC 
Storage 
temperature 
range 
- 65 DC to 
150 DC 


tStresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These are stress 
ratings 
only, 
and functional 
operation 
of the device at these or any other conditions 
beyond those indicated 
under "recommended 
operating 
conditions" 
is not implied. 
Exposure to absolute-rnaximurn-rated 
conditions 
for extended 
periods may affect 
device 
reliability. 
NOTE 1: 
The input 
negative-voltage 
rating may be exceeded 
if the input clamp current 
rating is observed. 
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SN54BCT2244 
SN74BCT2244 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


11K 
Input 
clamp 
current 
-18 
-18 
mA 


10H 
High-level 
output 
current 
-12 
-12 
mA 


10L 
Low-level 
output 
curl'ent 
12 
12 
mA 


T" 
Operating 
free-air 
temperature 
-55 
125· 
a 
70 
°c 


electrical 
characteristi(:s 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


SN54BCT2244 
SN74BCT2244 
PARAMETER 
TEST CONDITIONS 
TVpt 
TVpt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vce 
= 4.5 
V. 
II = 
-18mA 
-1.2 
-1.2 
V 


10H - 
-1 
mA 
2.4 
2.4 
VOH 
VCC = 4.5 
V 
V 
10H = 
-12 
mA 
2 
2 


VOL 
VCC = 4.5 
V 
10L = 
1 mA 
0.15 
0.5 
0.15 
0.5 
V 
10L - 
12 mA 
0.35 
0.8 
0.35 
0.8 


II 
VCC = 5.5 V. 
VI = 5.5 V 
0.1 
0.1 
mA 


IIH 
VCC = 5.5 V. 
VI = 2.7 
V 
20 
20 
p.A 


IlL 
VCC 
- 
5.5 V, 
VI 
- 
0.5 V 
-1 
-1 
mA 


10ZH 
VCC 
- 
5.5 V, 
Vo 
- 
2.7 
V 
50 
50 
p.A 


10ZL 
VCC = 5.5 V, 
Vo 
= 0.5 
V 
-50 
-50 
p.A 


10S* 
VCC = 5.5 V, 
Vo 
= a 
-100 
-225 
-100 
-225 
mA 


ICCH 
23 
37 
23 
37 


ICCL 
VCC = 5.5 
V, 
Outputs 
open 
53 
77 
53 
77 
mA 


Icez 
6.5 
10 
6.5 
10 


Ci 
VCC = 5 V, 
VI = 2.5 
V or 0.5 
V 
6 
6 


Co 
VCC 
- 
5 V, 
Vo 
- 
2.5 V or 0.5 
V 
11 
11 
pF 


t All typical 
values 
are at Vce 
= 5 V, TA 
= 25°C. 


t: Not more than 
one output 
should 
be shorted 
at a time, 
and the duration 
of the short 
circuit 
should 
not exceed 
one second. 


VCC 
- 
5 V, 
VCC 
- 
4.5 
V to 5.5 V, 


CL - 
50 pF. 
Cl 
- 
50 pF. 


FROM 
TO 
Rt 
- 
500 
O. 
R1 - 
5000, 


PARAMETER 
R2 - 
500 
O. 
R2 - 
500 
O. 
UNIT 
(INTPUn 
(OUTPUT) 
TA 
- 
25°C 
TA 
- 
MIN to MAX 


'BCT2244 
SN54BCT2244 
SN74BCT2244 


MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 


tplH 
A 
0.5 
3 
4.4 
0.5 
5.2 
0.5 
4.9 
V 
ns 
tpHL 
1.6 
4.6 
6.3 
1.6 
7.1 
1.6 
6.7 


tpZH 
G 
2.4 
6.1 
7.7 
2.4 
9.1 
2.4 
8.7 
V 
ns 
tpZL 
3.9 
7.6 
9.4 
3.9 
10.8 
3.9 
10.4 


tpHZ 
G 
1.7 
5.2 
6.9 
1.7 
8.1 
1.7 
7.8 
V 
ns 
tpLZ 
2.8 
6.5 
8.3 
2.8 
10.9 
2.8 
9.8 
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State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
Iccz 


3-State Outputs 
Drive Bus Lines or Buffer 
Memory Address 
Registers 


ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, 
Method 3015 


Package Options 
Include 
Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


description 


The 'BCT241 a is a noninverting 11-bil buffer/line 
driver specifically designed to drive MOS DRAMs 
of up to 4 megabits. It is also suitable for use with 
wide data paths or buses carrying 
parity. The 
outputs, which are designed to source 1 mA and 
sink 
12 mA, include 
25-Q 
series 
resistors 
to 
reduce overshoot and undershoot. 


The output-enable 
inputs <31 and <32 are routed 
internally to a two-input AND gate with active-low 
inputs. When 
both <31 and <32 are low, the Y 
outputs are active (high or low logic state). When 
either <31 or <32 is high, the Y outputs are in the 
high-impedance 
state. 


The multiple ground pins of the 'BCT241 0 reduce 
switching 
noise 
for 
more 
reliable 
system 
operation. 


The SN54BCT241 a is characterized for operation 
over the full military temperature 
range of -55·C 
to 125·C. The SN74BCT241 a is characterized for 
operation from a·c to 7a·C. 


SN54BCT2410,SN74BCT2410 
11-BIT MOS MEMORY DRIVERS 
WITH 3·STATE OUTPUTS 
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SN54BCT2410 
..• 
JT PACKAGE 


SN74BCT2410 
... 
NT PACKAGE 


(TOP VIEW) 
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Y9 


12 
17 
YB 


13 
16 
Y7 


14 
15 
Y6 


Al 


A2 


A3 
A4 


A5 
<31 
Vcc 
GND 
<32 
Y5 


Y4 


Y3 


Y2 
Yl 


PRODUCT 
PREVIEW 
documents 
eonflln 
inlorm,Uon 
on produetlln 
~~~:~~~:c~~:~:~:r:~.p::.):~~~~~~~:.e.n~~l~~::'~~~i:.~: 
~~: 
rlghftochlnlllordlscontlnuettles.produetswlllloulnoUcl. 
TEXAS ~ 
INSTRUMENTS 


State-of-the-Art 
EIICMOS Design 
Significantly 
Reduces 
IcCZ 


3-State Outputs 
[)rlve Bus Lines or Buffer 
Memory Address 
Registers 


ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, 
Method 3015 


Package 
Options 
Include 
Standard 
Plastic 
and Ceramic 
300··mll DIPs 


description 


The 'BCT2411 
is an inverting 
11-bil buffer/line 
driver specifically designed to drive MOS DRAMs 
of up to 4 megabits. It is also suitable for use with 
wide data paths or buses carrying 
parity. The 
outputs, which are designed to source 1 mA and 
sink 
12 mA, include 
25-Q series 
resistors 
to 
reduce overshoot and undershoot. 


The output-enable 
inputs G1 and G2 are routed 
internally to a two-input AND gate with active-low 
inputs. When 
both G1 and G2 are low, the Y 
outputs are active (high or low logic state) and 
reflectthe inverse ofthe data atthe A inputs. When 
either G1 or G2 is high, the Y outputs are in the 
high-impedance 
state. 


The multiple ground pins of the 'BCT2411 reduce 
switching 
noise 
for 
more 
reliable 
system 
operation. 


The SN54BCT2411 
is characterized for operation 
over the full military temperature 
range of -55°C 
to 125°C. The SN74BCT2411 is characterized for 
operation from O°C to 70°C. 
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(TOP VIEW) 
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BiCMOS Design Substantially 
Reduces 


ICCZ 


Output 
Ports Have Equivalent 
25-0 


Resistors, 
So No External 
Resistors 
Are 
Required 


Specifically 
Designed 
to Drive MOS DRAMs 


3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


Data Flow-Thru 
Pinout 
(All Inputs 
on 
Opposite 
Side from Outputs) 


Power-Up 
High-impedance 
State 


ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, 
Method 3015 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 


and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


SN54BCT2827B 
.•. 
JT PACKAGE 


SN74BCT2827B 
••• ow OR NT PACKAGE 


(TOP VIEW) 
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••• 
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(TOP VIEW) 
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description 


These 
10-bit 
buffers 
and 
bus 
drivers 
are 
specifically designed to drive the capacitive input 
characteristics 
of MOS 
DRAMs. 
They 
provide 
high-performance 
bus interface 
for wide 
data 
paths or buses carrying parity. 


The 3-state control gate is a 2-inputAND 
gate with 
active-low inputs so if either G1 or G2 is high, all 
10 outputs are in the high-impedance 
state. The 
outputs 
are also 
in the high-impedance 
state 
during power-up and power-down conditions. The 
outputs remain in the high-impedance 
state while 
the device is powered down. 


The SN54BCT2827B 
is characterized for operation over the full military temperature range of - 55°C to 125°C. 


The SN74BCT2827B 
is characterized for operation from O°C to 70°C. 
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t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEe 
Publication 
617-12. 


Pin numbers 
shown 
are for OW, JT, and NT packages, 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc """""""""........................................ 
- 0.5 V to 7 V 
Input voltage range (see Note 1) 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state 
...............•........ 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state 
- 0.5 V to VCC 
Input clamp current 
.....................................................•............... 
- 30 mA 
Current into any output in the low state: 
SN54BCT2827B.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
24 mA 
SN74BCT2827B 
24 mA 
Operating free-air temperature 
range: 
SN54BCT2827B 
- 55°C to 125°C 
SN74BCT2827B 
DoCto 70°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
cond~ions" 
is not 
implied. 
Exposure 
to absolute-maxi 
mum-rated 
cond~ions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input 
negative 
voltage 
rating 
may be exceeded 
if the input clamp 
current 
rating 
is observed. 


SN54BCT2827B 
SN74BCT2827B 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
_~5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltaue 
2 
~~ 
2 
V 


VIL 
Low-level 
input voltage 
o~v 
0.8 
0.8 
V 


11K 
Input clamp 
current 
.l"~ 
-18 
-18 
mA 


IOH 
High-level 
output 
current 
"'<:>'" 
-1 
-1 
mA 


IOL 
Low-level 
output 
current 
O~~ 
12 
12 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·C 
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electrical characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54BCT2827B 
SN74BCT2827B 


MIN 
TYpt 
MAX 
MIN 
TYpt 
MAX 


VIK 
VCC 
~ 4.5 V, 
11~-18mA 
-1.2 
-1.2 
V 


VOH 
VCC 
~ 4.5 V to 5.5 V 
IIOH~-1 
mA 
Vec-2 
Vce-2 


IIOL~ 
1 mA 
0.15 
0.5 
0.15 
0.5 
VOL 
Vce 
~ 4.5 V 
IIOL 
~ 12 mA 
V 
0.35 
0.8 
0.35 
0.8 


10ZH 
VCC 
~ 5.5 V, 
VO~2.7V 
,~ 
20 
20 
!!A 


'OZL 
VCC 
~ 5.5 V, 
Vo 
~ 0.5 V 
<::0' 
-20 
-20 
!!A 


'OUsink) 
VCC 
~ 4.5 V, 
Vo 
~ 2V 
50 
~y 
50 
mA 


II 
VCC 
~ 5.5 V, 
VI ~ 5.5 V 
"v 
0.1 
0.1 
mA 


IIH 
Vce 
~ 5.5 V, 
VI~2.7V 
.o\J 
20 
20 
!!A 


IlL 
Vcc 
~ 5.5 V, 
VI ~ 0.5 V 
~y 
-0.2 
-0.2 
mA 


10* 
VCC 
~ 5.5 V, 
VI ~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


lecL 
Vec 
~ 5.5 V, 
Outputs 
open 
28 
44 
28 
44 
mA 


lecz 
Vcc 
~ 5.5 V, 
Outputs 
open 
3.8 
6 
3.8 
6 
mA 


ei 
Vcc 
~ 5 V, 
VI ~ 2.5 V or 0.5 V 
5 
5 
pF 


Co 
8 
8 
pF 


t All typical 
values 
are at V cc: 
~ 5 V, TA ~ 25·C. 


* The output 
conditions 
have 
ileen 
chosen 
to produce 
a current 
that closely 
approximates 
one half of the true short 
circuit 
output 
current, 
105. 


VCC~5V, 
vCC 
~ 4.5 V to 5.5 V, 


CL ~ 50 pF, 
CL ~ 50 pF, 


R1 ~ 500 Q, 
R1 ~500Q, 


PARAMETER 
FROM 
TO 
R2 ~500Q, 
R2 ~ 500 Q, 
UNIT 
(INPUT) 
(OUTPUT) 
TA ~ 25·C 
TA ~ MIN to MAX§ 


'BCT2827B 
SN54BCT2827B 
SN74BCT2827B 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


IpLH 
0.9 
3.6 
5.2 
0.9 
6.6 
0.9 
6 


tpHL 
A 
Y 
2 
5.1 
7.2 
•••V.,8.2 
ns 
2 
2 
7.8 


tpZH 
2.8 
5.6 
8 
2,sp~~10.7 
2.8 
10.7 


tpZL 
G 
y 
5.6 
8.9 
11 
~<V" 
13.7 
5.6 
12.9 
ns 


tpHZ 
G 
3.2 
6.7 
9.3 
3~ 
11.8 
3.2 
10.9 
Y 
ns 
tpLZ 
2.7 
5.3 
7.1 
2.7 
9.5 
2.7 
8.3 


§ For conditions 
shown 
as MIN or MAX, 
use the appropriate 
value 
specified 
under 
recommended 
operating 
condtions. 
NOTE 
2: 
Load circuit 
and voltlage 
waveforms 
are shown 
in Section 
1. 
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These 
10-bit 
buffers 
and 
bus 
drivers 
are 
specifically designed to drive the capacitive input 
characteristics 
of MOS 
DRAMs. 
They 
provide 
high-performance 
bus interface 
for wide 
data 
paths or buses carrying parity. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so if either G1 or G2 is high, all 
10 outputs are in the high-impedance 
state. The 
outputs 
are also 
in the 
high-impedance 
state 
during power-up ancl power-down conditions. The 
outputs remain in the high-impedance 
state while 
the device is powered down. 


The SN54BCT2828B 
is characterized for operation over the full military temperature range of - 55°C to 125°C. 


The SN74BCT282813 is characterized for operation from O°C to 70°C. 


BiCMOS Design SUbstantially 
Reduces 


ICCZ 


Output 
Ports Have Equivalent 
25-Q 
Resistors, 
So Nc, External 
Resistors 
Are 
Required 


Specifically 
Designed 
to Drive MOS DRAMs 


3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


Data Flow-Thru 
1~lnout (All Inputs 
on 
Opposite 
Side From Outputs) 


Power-Up 
High-Impedance 
State 


ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, 
Method 3015 


Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


SN54BCT2828B 
••• 
JT PACKAGE 


SN74BCT2828B 
••• ow OR NT PACKAGE 


(TOP VIEW) 


G1 
1 V 
24 
Vcc 
Al 
2 
23 
Yl 
A2. 
3 
22 
Y2 


A3 
4 
21 
Y3 


A4 
5 
20 
Y4 


AS 
6 
19 
YS 
A6 
7 
18 
Y6 


A7 
8 
17 
Y7 
A8 
9 
16 
Y8 
A9 
10 
15 
Y9 
Al0 
11 
14 
Yl0 
GND 
12 
13 
G2 


SN54BCT2828B 
... 
FK PACKAGE 


{TOP VIEW) 


N_ 
.•...() 
O .•...N 
<t <tIC!) z -?>- >- 


4321282726 
5 
25 
6 
24 
7 
23 
8 
22 
9 
21 
10 
20 
11 
19 
12 1314 15 16 1718 


INPUTS 
OUTPUT 


G1 
G2 
A 
Y 
L 
L 
L 
H 
L 
L 
H 
L 


H 
X 
X 
Z 


X 
H 
X 
Z 
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M 
2 
~ 


A2 
3 
Y2 


A3 
4 
Y3 


A4 
5 
Y4 


A5 
6 
Y5 


A6 
7 
Y6 


A7 
8 
Y7 


A8 
9 
Y8 


A9 
10 
Y9 


A10 
11 
Y10 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617-12. 
Pin numbers 
shown are for DW, JT, and NT packages. 


G1 
1 


G2 
13 


A1 
2 
23 
Y1 


A2 
3 
22 
Y2 


A3 
4 
21 
Y3 


A4 
5 
20 
Y4 


A5 
6 
19 
Y5 


A6 
7 
18 
Y6 


A7 
8 
17 
Y7 


A8 
9 
16 
Y8 


A9 
10 
15 
Y9 


A10 
11 
14 
Y10 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
, 
,.. , 
, 
, 
,....... 
- 0.5 V to 7 V 
Input voltage range (see Note 1) 
""., 
,... 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state 
- 0,5 V to 5.5 V 
Voltage applied to any output in the high state 
, 
,............................... 
- 0.5 V to Vcc 
Input clamp current 
, 
, 
"", 
, 
- 30 mA 
Current into any output in the low state 
24 mA 
Operating free-air temperature range: 
SN54BCT2828B 
, 
- 55°C to 125°C 
SN74BCT2828B 
"................ 
DoCto 70°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings' 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
cond~ions' 
is not 
implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTE1: 
The input 
negative 
voltage 
ratings 
may be exceeded 
if the input clamp 
current 
ratings 
is observed. 


SN54BCT2828B 
SN74BCT2828B 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


11K 
Input clamp 
current 
-18 
-18 
mA 


IOH 
High-level 
output 
current 
-1 
-1 
mA 


IOL 
Low-level 
output 
current 
12 
12 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
'C 
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electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
SN54BCT2828B 
SN74BCT2828B 
UNIT 
MIN 
TYpt 
MAX 
MIN 
TYpt 
MAX 


VIK 
VCC =4.5V. 
11=-18mA 
-1.2 
-1.2 
V 


VOH 
VCC = 4.5 Vto 5.5 V 
IOH=-1 
mA 
VCC 2 
VCC 2 
V 


IOL= 1 mA 
0.15 
0.5 
0.15 
0.5 
VOL 
VCC =4.5V 
V 
IOL= 12mA 
0.35 
0.8 
0.35 
0.8 


IOZH 
VCC -5.5V. 
VO=2.7V 
20 
20 
i.tA 


IOZL 
VCC =5.5V. 
Vo = 0.5V 
-20 
-20 
i.tA 


101Isink) 
VCC =4.5 V, 
Va =2V 
50 
50 
mA 


II 
VCC =5.5V, 
Vo =7V 
0.1 
0.1 
mA 


IIH 
VCC =5.5 V, 
VI=2.7V 
20 
20 
i.tA 


IlL 
VCC = 5.5 V, 
VI = 0.5 V 
-0.2 
-0.2 
mA 


10* 
VCC = 5.5 V, 
VI = 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCL 
VCC = 5.5 V, 
Outputs open 
28 
28 
mA 


ICCZ 
VCC =5.5 V, 
Outputs open 
3.5 
3.5 
mA 


Ci 
VCC" 
5 V, 
VI = 2.5 V or 0.5 V 
5 
5 
pF 


Co 
8 
8 
pF 
t All typical values are at VCC = 5 V, TA = 25·C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, 10S. 
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General Information 
• 


ACL LSI Products 
• 


ACL Widebus 1M Products 
• 


BTL Transceiver Products 
• 


Bus-Termination Array Products 
• 


Clock Driver Products 
• 


ECL/TTL Translator Products 
• 


FIFO Products 
• 


Low-Impedance Line Driver products. 


Memory Driver Products 
• 


SCOPE™Testability Products 
• 


64BCT Series Products 
• 


Mechanical Data 
III 


• 


SN54ACT8990, 
SN74ACT8990 
TEST BUS CONTROLLERS 


• 
Members 
of the Texas Instruments 
SCOPE'" 
Family of Testability 
Products 


• 
Compatible 
With the IEEE Standard 
1149.1 
(JTAG) Serial TE!st Bus 


• 
Control 
Operatlc)n 
of up to Six Parallel 
Target 
Scan Paths 


• 
Each Include 
Four Bidirectional 
Event Pins 
for Additional 
Test Capability 


• 
Accommodate 
[lelay 
to Target 
of up to 31 
Clock Cycles 


• 
30-MHz Operation 


• 
Execute 
Instructions 
for up to 232 Clock 
Cycles 


• 
Scan Data up to 232 Bits in Length 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
Compatible 
With TI's ASSET'" 
(Automated 
System 
Support 
for Emulation 
and Test) 


• 
VLSI Devices, 
Each Containing 
Over 34,000 
Transistors 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) l-/Lm Process 


• 
Packaged 
in 44-pln Plastic and Ceramic 
Leaded 
Chip Carriers 


SN54ACT8990 
•.• 
FJ PACKAGE 
SN74ACT8990 
•.• 
FN PACKAGE 


(TOP 
VIEW) 


6 
5 
4 
3 
2 
1 44 43 42 41 40 
DATAO 
7 
39 


DATAl 
8 
38 


DATA2 
9 
37 


DATA3 
10 
36 


DATA4 
11 
35 


GND 
12 
34 


Vcc 
13 
33 


DATA5 
14 
32 


DATA6 
15 
31 


DATA7 
16 
30 


DATA8 
17 
29 
18 19 20 21 22232425262728 


TM5S/EVNT3 


TM54/EVNT2 


TM53/EVNT1 


TM52/EVNTO 
Vcc 
GND 


TM51 


TM50 
TOO 


TCKO 


TCKI 


description 


The 'ACT8990 is a member of Texas Instruments SCOPE'" testability IC family. This family of components 
facilitates testing of complex circuit board assemblies. 


The' ACT8990 test bus controller 
(TBC) is designed to control the operation of an IEEE Standard 1149.1 
(JTAG) scan test path by taking input from a host and generating the proper signals to interlace with the 
target device(s). The target(s) 
can be moved from any stable state to another stable state, loaded with 
instructions, 
and resulting test data scanned out to be read by the host. Four EVENT pins are provided to 
allow real-time interaction 
between the ACT8990 and its target(s). The EVENT pins can be configured 
to 
generate interrupt requests when some user-definable condition is present. 


A 32-bit counter can be preset to allow a predetermined 
number of clock cycles or instruction executions 
to occur and can be programmed to set an interrupt flag when it reaches a count of zero. 


Two 16-bit serial buffers (read and write) are implemented for the host interlace. 


The SNS4ACT8990 
is characterized 
for operation 
over the full military temperature 
range of - SS·C to 
12S·C. The SN74ACT8990 
is characterized 
for operation from O·C to 70·C. 
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D3610, JULY 1990- T10288 
;g description 
(continued) 
o 
The 'ACT8990 
implements 
all the low-level 
functions, 
enabling the host to use higher-level 
abstraction 
C 
such as: 


Co 
-t 
.":D 
m<- 
m:e 


- States of IEEE Standard 1149.1 for control. 
- Variables indicating command finish, buffer full or empty for status. 


- Strings and buffers for data . 


The target interface may connect without external logic to: 


- Six parallel c ains of IEEE Standard 
1149.1 targets, 
each with its own separate 
TMS signal. The 
parallel chains share one or two TOI signals, one TOO signal, and one TRST signal and TCK signal. 


- Fanout devices that support many targets requiring two separate TMS signals for target selection and 
target control. 


- Local targets (on-board the 'ACT8990) with one TOI input and remote targets with the other TOI input. 


The target 
interface 
has four event detectors 
and two 
16-bit event counters 
to support 
asynchronous 
functions. The 'ACT8990 can connect to the target via a retimed link with up to 31 bits of delay. This may 
be required when the clock rate is high and either the target is at a distance or the link involves fanout or 
buffer/driver 
devices. The 'ACT8990 
operates 
with a clock period down to 33 ns (>30 
MHz) over the 
commercial temperature 
range of O· to 70·. 


The host interface 
has a 16-bit data bus. The critical 
host interface 
timing is independent 
of the clock 
period. 


The major functions of the 'ACT8990 are controlled 
by specific commands: 


- The STATE command controls the target interface and target state diagrams. It can change the state 
to any stable state. 
_ 


- The EXECUTE command 
causes the target to execute instructions 
that have been shifted into it. It 
uses the Run-Test/Idle 
state. It can execute instructions for a fixed time or until an event occurs. 
- The SCAN command 
circulates 
data among targets and transfers 
data between the 'ACT8990 
and 
targets. It uses the Shift-IR or Shift-DR states. It uses the read and write buffers, which can each hold 
two 16-bit data words. 
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TI02B8-03610, 
JULY 1990 
3= 
U.I- 
Host 
> 
Interface 
U.I 
~ 
~ 


16 
Q. 


OATAI5-0 
5 
AORS4-0 
I-0 
Ri5 
:J 


WR 
C0 
ROY 
~ 


INT 
Q. 


Host 
Block 


Target 
Interface 
~ 


TMS1-0 


TOll-0 


TOO 


TOrr 


TCKI 


TRST 
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state 
diagram 
description 
~ 


The 
'ACT8990 
controls 
1149.1 
targets 
by 
generating 
and 
accepting 
TMS, 
TDO 
and 
TDI 
signals- 
compatible 
with the IEEE Standard 
1149.1 state diagram shown in Figure 1. There are six stable states > 
(indicated by a looping arrow) and ten unstable states (indicated by two exiting arrows) in the diagram. A UJa: 
stable state is defined as a state the TAP can retain for consecutive 
TCK cycles. Any state that does not 
ft 
meet this criterion is an unstable state. 
- 


There 
are two 
main paths through 
the state diagram: 
one to manipulate 
a data register 
and one to ~O 
manipulate the instruction register. Only one register should be manipulated at a time. 
:;:) 


Test-Loglc-Reset 
C 
In this state, the test logic is inactive, and an internal reset signal is applied to all registers in the device. 0 
During device operation, the TAP returns to this state in no more than five TCK cycles if TMS is high. The a: 
TMS pin has an internal pullup that forces it to a high level if left unconnected 
or if a board defect causes D. 


it to be open-circuited. 


Run-Test/Idle 
The TAP must pass through this state before executing any test operations. The TAP may retain this state 
indefinitely, and no registers are modified while in Run-Test/Idle. 


Select-OR-Scan, 
Select-IR-Scan 
No specific function is performed in these states, and the TAP exits either of them on the next TCK cycle. 


Capture-DR 
The selected 
data register is placed in the scan path (i.e., between TDI and TDO). Depending 
on the 
current instruction, data mayor 
may not be loaded or captured by that register on the rising edge of TCK, 


causing the TAP state to change. 


Shift-DR 
In this state, data is serially shifted through the selected 
data register, from TDI to TDO, on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to Shift- 
DR). 


On the falling edge of TCK in Shift-DR, TDO goes from the high-impedance 
state to the active state. If the 
TAP has not passed through the Test-Logic-Reset 
state since the last scan operation, 
TDO enables to 
the level present before it was last disabled. If the TAP has passed through the Test-Logic-Reset 
state 
since the last scan operation, TDO enables to a low level. 


Exit1-0R, 
Exit2-0R 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-DR or Exit2-DR without recapturing the data register. TDO changes from the active state 
to the high-impedance 
state on the falling edge of TCK as the TAP changes from Shift-DR to Exit1-DR. 


Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this state only. 
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~ 
state 
diagram 
description 
(continued) 
o 
Capture-IR 
C 
The instruction register is preloaded with the IR status word and placed in the scan path. 
c:o-I 


"'U 
:tJ 
rn<- 
rn 
=e 


Shift-IR 
In this state, data is serially shifted through the instruction register, from TDI to TDO, on each TCK cycle. 
The first shift does not occur until the first TCK cycle after entering this state (Le., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
On the falling edge of TCK in Shift-IR, TDO goes from the high-impedance 
state to the active state. 


Exit1-IR, Exlt2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IA or Exit2-IA without recapturing the instruction 
register. TDO changes from the active 
state to the high-impedance 
state on the falling edge of TCK as the TAP changes from Shift-I A to Exit1- 


IR. 


Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-IR 
The latches shadowing the instruction register are updated with the new instruction. 


terminal 
descriptions 


The signal pins on the 'ACT8990 (Terminal Function Table) are separated into two main categories: 
host 
interface and target interface. 


host inter1ace terminals 


oATA15-0 
These 
bidirectional 
pins form the 
16-bit interface 
between 
the host and the controller. 
Information 
is 
written to and read from the registers via the DATA15-0 
pins. 


AoRS4-0 
The address pins are used to select the register to be written to or read from. 
Ro 
AD is the strobe for reading data from a selected 
register. When low, AD acts as the output enable for 
the DATA15-0 
bus. 


WR 
WA is the strobe for writing data to a selected register. 


INT 
This output has high-impedance 
capability and is used to output an interrupt signal to the host. 


ROY 
ADY is asserted low during recovery time from a read or write operation or when certain accesses to the 
'ACT8990 are not allowed. 


TRST 
A software reset occurs when TRST is asserted low. 


TOFF 
All I/O and output pins are in the high-impedance 
state when TOFF is low. 
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terminal 
descriptions 
(continued) 


target Interface terminals 


T011-0 
The test data in pins are the serial input pins for shifting test data from the target(s) into the' ACT8990. 


TOO 
The test data out pin is the serial output from the 'ACT8990. 


TMS1-0 
The test mode selects are used to interface the TBC to target(s) and direct them through their states. 


TCKI 
Operation of the 'ACT8990 is synchronous to the TCKI input. 


TCKO 
Test clock out is thEIbuffered TCKI signal and is distributed to the target(s). 


EVNT3-0/TMS5-2 
These pins are configurable to act as event pins or test-mode-select 
pins. As event pins, they can be set 
to output 
interrupt 
flags based on user-definable 
input conditions. 
As test-mode-select 
pins, they can 
control up to four additional scan paths. 


SIGNAL 
GROUP 
TYPE 
DESCRIPTION 


DATA15-0 
1/0 
Data Bus 


ADRS4-0 
Input 
Address 
Bus 


RD 
Input 
Read Strobe 


WR 
Host Interface 
Input 
Write Strobe 


ROY 
Output 
Ready 


INT 
Outpu1 
Interrupt 


TMS1-0 
0utpu1 
Test Mode 
Select 


EVNT3-0/TMS5-2 
1/0 
Event 
Pins/TMS 


TOO 
Outpu1 
Test Data Out 


TCKO 
Output 
Test Clock 
Out 


TCKI 
Target 
Interface 
Input 
Test Clock 
In 


TD11-0 
Inpu1 
Test Data In 


TOFF 
Inpu1 
Test Off 


TRST 
Inpu1 
Test 
Reset 
Vcc 
5 V Power 


GND 
Power 
Ground 


terms 


JTAG 
The Joint Test Action Group is the originator of IEEE Standard 1149.1. 


SCOPE 
System 
Controllability 
and 
Observability 
Partitioning 
Environment. 
This 
is the 
family 
name 
for Texas 
Instruments testability products. 


host 
The device directing the activity of the 'ACT8990 (processor-based 
system), typically a personal computer 
or other workstation. 
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~ 
terms 
(continued) 
o 
target 
C 
One or more devices controlled 
by the 'ACT8990 through its target interface. The target(s) must be IEEE 
c: 
Standard 1149.1-compatible. 
o-I 
.":D 
rn<- 
rn 
:E 


fanout device 
This is a device that allows the 'ACT8990 to control many parallel targets . 


clock 
The system test clock used by the controller 
and its target(s). The clock is input on TCKI and output on 
TCKO. 


off and on 
Output and bidirectional 
buffers are considered 
"off" 
when in a high-impedance 
state and "on" 
when in 
the active state and able to output a logic high or low level. 


direct link 
This is a connection 
between the 'ACT8990 and targets that involves delaying the target interface signals 
by less than one clock period. It can either be a "pin-to-pin" 
connection 
or a connection 
via "buffer/ 
driver" devices. 


retimed link 
This is a connection 
between the 'ACT8990 and targets that involves delaying the target interface signals 
by one or more clock 
periods. 
It typically 
involves 
flip-flops 
distributed 
along a cable, within 
a fanout 
device, or on a board. 


major command 
Selected 
through 
the 
major 
command 
register, 
major 
commands 
instruct 
the 
controller 
to 
perform 
operations 
on the 
target(s) 
such 
as scan, 
state 
change, 
or the 
execution 
of an 
instruction. 
Major 
commands 
typically 
take 
many clock 
cycles 
to complete. 
There 
are three 
major commands: 
STATE, 
EXECUTE, and SCAN. 


dead and alive 
Major commands 
are dead, and the alive status 
bit (status1 
register 
bit 15) is zero when the state 
machine implementing 
it is inactive. They are alive, and the alive status bit is one when the state machine 
is active. 


awake and asleep 
Alive major commands 
may be in one of two conditions. 
If awake, the awake status bit (status1 register 
bit 14) is one and the command actively performs its functions 
or ends. Otherwise, 
it is asleep, and the 
awake status bit is zero. 


begin, suspend, resume, and end 
Major commands 
begin when they become alive, suspend when they become asleep, resume when they 
become awake, and end when they go to the end state. 


finish 
Major commands finish when they become dead after reaching the end state and setting the finish flag. 


minor command 
Selected 
through the minor command 
register, minor commands 
instruct the controller 
to perform some 
functions 
within 
itself, such as SET, RESET, CLEAR or initiate a major command. 
Minor commands 
typically take few clock cycles to complete. 
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null registers and null bits 
These are registers and bits where no logic is implemented. 
Writes to them are ignored, and reads from ~ 
~~~ 
~ 


sequence acceptor 
D. 


The sequence acceptor accepts inputs from the TD11-0 pins and link delay register and decodes them to •••• 
determine which state is being returned from direct and retimed links. 
0 


link delay register 
::) 
The link delay register 
uses the mode-source 
signal from the generator 
to produce 
a delayed-mode- C 
source signal for t e sequence acceptor. It models the delay in a direct or retimed link. 
0 


sequence generator 
~ 
The sequence generator generates outputs on the TDO and TMS5-0 
pins and to the link delay register to D. 


control the target state. 


passing zero 
A counter 
passes zero when it is operated 
at the all-zeroes 
value. Its value changes 
to all ones (if it 


decrements) 
or is updated (if it reloads). Other actions may also occur. 


recirculate data 
Data that was previously received from the target and is sent back by the shifter-FIFO. 


overwrite 
data 
Data sent to the target from the write buffer to replace data previously received from the target. 


operation 


clock 
The timing of most of the 'ACT8990 
functions 
is synchronous 
to the clock signal (TCKI). This signal is 
output 
on the test clock 
output 
(TCKO) to provide a signal that has undergone 
delays due to output 
buffers similar to those of the target interface outputs. TCKO may also be set to one, zero, or the high- 
impedance state by the clock format, clock data, and clock off bits in the control3 register. 


reset 
The two methods of initializing the 'ACT8990 are hardware reset and software reset. The reset timing is 
detailed in Figure 2. 


Asserting 
the active-low 
TRST input causes a hardware reset that initializes the output and bidirectional 
pins: 


-DATA15-0, 
IN1', RDY, and TMS5-2/EVENT 
3-0 
take on the high-impedance 
state. 


- TDO and TMS1-0 
output the logic high level. 


- TCKO outputs the clock. 


The effects of TRST on DATA15-0, 
INT, RDY and EVENT3-0 
are immediate and asynchronous 
to the 
clock, while its effects on TMS1-0, 
TDO and TCKO are synchronous, 
occurring a few periods after TRST 
goes low. This means that during the initial power-on reset by TRST, these four signals are undefined for 
a few clock periods but, during later assertions of TRST, the changes on these pins are synchronous. 


Taking TRST high causes hardware 
reset to end and software 
reset to begin. Note that if TOFF and 
TRST are both asserted, then all output and bidirectional 
pins are in the high-impedance 
state. 
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~ 
operation 
(continued) 
o 
A software 
reset occurs 
automatically 
after the hardware 
reset ends or when a RESET command 
is 
C 
written to the minor command register. It initializes all internal logic as well as the output and bidirectional 
c: 
pins synchronously 
to the clock: 
o 
-The INT and RDY pins output the logic high level. 
-t 
-The TMS5-2 
and EVENT3-0 
pins take on the high-impedance 
state . 


." 
- The TDO and TMS1-0 
pins output the logic high level. 


::D 
- The TCKO pin outputs the clock. 


rn 
- The major commands become dead. 


~ 
- The data buffers and shifter-FIFO are emptied. 


rn 
- Counter1, counter20 and counter21 bits are all set to zero. 
:E 
- The host interface register bits are all set to zero. 


Hardware reset requires up to 5 clock periods after TRST is taken high. Software reset requires up to 8 
clock periods after TRST is taken high or up to 8.5 clock periods after the rising edge of WR. 


\--10 nomln-! 
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/ 
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== 
UJ 
The 'ACT8990 
is constructed 
internally from six logic blocks, thirty-eight 
I/O buffers, and separate 
16-bit -> 
read-data and write··data buses. This is summarized in the functional block diagram. 
UJ 


host Interface 
a: 
The host interface 
is constructed 
from the host block shown in Figure 3. The host block is the host- Q. 


interface 
data-transfer 
and control 
logic. It also holds the hardware 
and software 
reset logic. Its four I- 


sections are: 


- The data bus logic: transfers data between the data bus pins and the independent 
internal 16-bit read g 
and write data buses. 
- The address and access logic: operates during accesses by the host. It synchronizes the host signals 00 
to the clock, selects the registers to be accessed 
and controls the data bus logic and asserts RDY a: 
during the recovery time. 


- The interrupt 10llic: asserts the INT pin based on the interrupt flag and enable signals. 
Q. 


- The reset logic: generates 
asynchronous 
and synchronous 
reset control 
signals in response 
to the 
assertion of the TRST pin or writing RESET commands. 


Synchronous 


Software 
R••• 
t 


Asynchronous 


Hurd_r. 
R••• t 


Address 


and 
Access 
logic 
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~ 
architecture 
(continued) 
o 
interrupts via the host Interface 
C 
The 'ACT8990 asserts INT to make an interrupt request to the host when matching flag status bits and 
C 
enable control bits are set. The flags are set by the 'ACT8990 when specific events occur. They are set or 
o 
cleared by the host, either individually by SET or CLEAR commands or all at once by a RESET command. 
-t 
The enable bits are used by the host to select which flags may generate interrupt requests. 


" 
accesses via thl! host interface 
:rJ 
The host asserts WR or RD to write or rea~gisters 
via the host interface. The host interface 
logic is 
m 
designed 
so that the assertion 
of WR and RD can be asynchronous 
to the clock. The write and read 
< 
timing is detailed in Figures 4 and 5. 


r;; 
WR is the strobe for the DATA15-0 
and ADRS4-0 
pins, which are sampled 
on its rising edge. Their 
c::: 
setup and hold times are relative to this edge. The sampled address and data are synchronous 
to the 
< 
clock and used to load the selected register. 


RD is the output enable for the DATA15-0 
pins. The setup and hold times for RD and ADRS4-0 
are 
relative to the time at which the host samples DATA15-0. 


RDY is asserted during the recovery time following the rising edge of RD or WR. 


recovery time 
The host must not access registers during the recovery time in which RDY is asserted. This occurs when 
internal control 
signals are generated 
that require several clock periods to become synchronous 
to the 
clock and complete their operations. The recovery time rules are: 


- Writes are ignored while a write is completing 
and reads give invalid data while a write to the same 
address is completing. 
This requires up to 3.5 clock periods from the rising edge of WR to its next 
rising edge or to the falling edge of RD. 


- Reads from the status and capture registers give invalid data while a minor command 
is completing. 


This requires up to 4.5 clock periods from the rising edge of WR to the falling edge of RD. 


- Reads from the read buffer register give invalid data while a previous read is completing. This requires 
up to 4.5 clock periods from the rising edge of RD to its next falling edge. 
- Writes are ignored and reads give invalid data during a software reset initiated by a RESET command. 


This requires up to 8.5 clock periods from the rising edge of WR to its next rising edge or to the falling 
edge of RD. 


- Writes 
are ignored 
and reads give invalid 
data during 
hardware 
and software 
resets 
initiated 
by 
asserting TR~IT. This requires up to 6.5 clock periods from the rising edge of TRST to the rising edge 
of WR or the falling edge of RD. 


These rules may be met: 


-Explicitly 
by the host software spacing accesses or polling RDY. 


-Implicitly 
by the host hardware using RDY to delay later accesses until the recovery time is ended. 


RDY is asserted asynchronously 
when TRST is taken high or on the rising edge of RD or WR, then later 
negated after a rising edge of the clock. 
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NOTE 1: 
Register recovery timE'is 3.5 cp+30 ns max. 
Minor command recovery time is 4.5 cp+30 ns max. 
Sof1warereset recovery time is 8.5 cp + 30 ns max. 
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register set 


The 'ACT8990 
has five address inputs (ADRS4-0) 
to select anyone 
of the twenty-four 
16-bit registers. 


When ADRS4-0 
has values 00000-10111, 
the host is able to access a register via DATA 15-0. 
When 
ADRS4-0 
has values 11000-11111, then writes are ignored and all zeroes are read. 


The 24 registers are listed in Table 3. For the convenience 
of the host, functions are partitioned as control 
and status, then arranged on byte boundaries to minimize the register space. Some register bits contain 
functions used only during manufacturing test. 


The design of null registers and null bits is such that writing to them has no effect and reading from them 
obtains all zeroes. 


control and status functions 
The host configures 
the 'ACT8990 
by writing to the control and update registers before, during, or after 
commands. 
These 
registers 
can be freely 
accessed 
by the host as their bits are not altered 
by the 


'ACT8990. 


The host examines the 'ACT8990 
by reading the status and capture registers. Before reading them, the 
host must first write an OPERA TE2 command to capture information 
in the status and capture registers. 


These register bits then indicate the 'ACT8990 state at the time of the command. The reason for this is 
that the reading of these registers is asynchronous 
to the changes 
in the 'ACT8990 
internal flags and 
signals 
which 
occur 
every 
clock 
period. 
Thus 
the 
flags 
and 
signals 
cannot 
be 
read 
directly. 
The 
OPERA TE2 command 
logic captures the values of the flags and signals in the clock period in which it 
executes. 
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3= 
LLI 
minor commands 
- 
Minor commands 
are begun by the host when it writes to the minor command 
register. They instruct the > 
controller 
to perform some functions within itself. These commands 
require only a few clock periods and a:LLI 


the ROY pin is asserted while they are alive. The minor commands are as follows: 
Q. 


- The CLEARO/1 and SETO/1 
commands 
modify selected interrupt flags. 


- The OPERATEO/1 commands affect the operation of major commands. 


- The OPERA TE2 command operates functions related to the status registers and counters. 
- The RESET command resets selected functions or the entire 'ACT8990. 


I-o 
::) 
C 
major commandll 
0 
Major commands are selected by the value in the major command register. They instruct the controller to a: 
perform 
operations 
on the target(s). They are begun by the host when an OPERATEO/1 
command 
is Q. 


written to the minor command 
register or, if the major command 
is the EXECUTE command, 
it may be 
begun by an event detection. 
The major commands 
may require many clock 
periods. They affect 
the 
awake and alive status bits (status1 register bits 14 and 15). When they finish, the finish flag (statu sO 
register bit 15) is set and an interrupt may occur. 


The STATE command controls the target state without performing any other explicit action. It can change 
the state from its current stable state to any stable state. It is used to implement: 


- Exiting and entering the Test-Logic-Reset 
state. 


- Additional state changes between other EXECUTE and SCAN commands. 
- Context switches between parallel targets. 


-Context 
switches between the data and control paths of a fanout expander. 


The EXECUTE command 
makes the target execute instructions 
that have been shifted into it. It uses the 
Run-Test/Idle 
state. The instructions 
may be executed for up to 232 clock periods. They can be executed 
for a fixed time or until an event occurs. Their execute times may also be benchmarked. 


The 
SCAN 
command 
circulates 
data 
among 
targets 
and transfers 
data between 
the 
'ACT8990 
and 
targets. 
It uses the Shift-IR 
or Shift-DR 
states. 
The data may be up to 232 bits long. During these 
operations, the read and write buffers can each hold up to two 16-bit words of data at a time. 


counter1 
This synchronous 
32-bit 
counter 
is used to count 
the 
number 
of execute 
states 
sent 
by EXECUTE 
commands 
and data bits shifted by SCAN commands. 
It is configured 
by the bits in the control8 
register 
and can be used independently 
of the commands. 


The counter1 update registers and the capture registers load and store this counter. The host writes initial 
values to the update registers and reads current and final values from the capture registers. 
Reset fills 
counter1 and its update and capture registers with zeroes. 


Counter1 can be loaded from the update register: 


-By 
an OPERATE2 command, usually before EXECUTE and SCAN commands. 


- When it passes zero, if the counter1 reload control bit is set. 


Counter1 
can be stored to the capture 
registers by an OPERATE2 
command, 
usually during and after 
EXECUTE and SCAN commands. 
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~ 
register set (continued) 


Counter1 is operated: 


- By an OPERATE2 command. 


- By a SCAN command sending scan states. 


- As decided by the counter1 operate control bits: 
-Not 
at all. 


- When sending execute states during an EXECUTE command. 
- Throughout an EXECUTE command. 
- When a selected event detector detects an event on an EVENT pin directly or via counter20/21. 


- When a low level occurs on a selected EVENT pin. 


- When a high level occurs on a selected EVENT pin. 


The effects of counter1 when passing zero are: 


-SCAN 
commands are ended. The counter1 scan flag is sent and an interrupt may occur. 


- EXECUTE commands 
are either not affected, suspended or ended as decided by the counter1 pause 
and end control bits. The counter1 execute flag is set and an interrupt may occur. 


-If 
neither a SCAN nor EXECUTE command 
is alive, the counter1 execute flag is set and an interrupt 
may occur. 


When an EXECUTE or SCAN command ends or aborts, the difference between the initial value written to 
the counter1 
update registers and final value read from the capture registers is the number of execute 
states 
sent or data bits shifted. 
A later command 
may complete 
the actions 
of this command 
if the 
counter is not loaded again. 


data buffers and shifter-FIFO 
The target's 
data and instruction 
registers are operated 
on as a number of modules each containing 
a 
string of data. These strings are accessed 
with one or more SCAN commands 
that operate 
the data 
buffer and shifter-FIFO 
functions 
of the 'ACT8990. The data buffers and shifter-FIFO 
are configured 
by 
the values of the bits in the control4 register. These functions are shown in Figure 9. 


On the host interface, 
these 
strings are handled 
as parallel 
data by the data buffers. 
On the target 
interface, the strinns are handled as serial data by the shifter-FIFO. The data buffers and shifter-FIFO 
are 
loaded and stored by the transfer functions that are described in the next section. 


The write buffer is accessed via the write buffer register. It is used by the SCAN commands to pass data 
to TDO. The read buffer is accessed via the read buffer register. It is used by the SCAN commands 
to 
store data from TDI via the shifter-FIFO. Reset empties the data buffers. 


The data buffers can each hold up to two 16-bit words of data. Their status is indicated by the write empty 
inverted, read full, write OK inverted and read OK status bits. These data buffers and their status bits are 
operational 
at all times. Thus, the write buffer can be written to before a SCAN command begins and the 
read buffer can be read from after a SCAN command finishes. 


When the write buffer1-0 
control bits are 00, 01, or 10, the write buffer is unused. This reduces writes on 
the host interface as the send data is not taken from the buffer. Instead, send data is either all zeroes, all 
ones, or recirculate data (data received from the target by the shifter-FIFO). Options 00 and 01 provide an 
efficient 
way of sending the BYPASS and EXTEST instructions. 
Option 
10 provides an efficient 
way of 
bypassing strings that are of no interest. In option 11, the write buffer holds data that the host writes. 


On the target interface, the target data and instruction 
registers are in series with the shifter-FIFO. 
The 
shifter-FIFO 
is an extra 
module 
containing 
a null string. This 
module 
is positioned 
such that 
SCAN 
commands 
operate on it first before the target strings. An extra SCAN command 
may bypass this null 
string by recirculating 
it before other SCAN commands 
access all the strings. Reset fills the shifter-FIFO 
and its null string with ones. These features of the architecture 
are shown in Figure 6. 
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register set (continue ) 
~ 


The 
shifter-FIFO 
provides 
serial-to-parallel 
conversion 
and compensates 
for the delay that 
occurs 
to :> 
returned data when a retimed link connects the 'ACT8990 and targets. If allows SCAN commands to scan 
continuously 
without sleeping even though there is a delay between the sending of data bits on TOO and LLI 
the return of matching data bits on TO!. The length of the shifter-FIFO 
sets the upper limit on the length g: 
of the retimed links for continuous scanning. The shifter-FIFO can be configured as 16 or 32 bits long by 
the serial length control bit. 
~o 
~co 
£[ 
Q. 
] 


1149,1 
Target 
Device 


] 


1149,1 
Target 
Device 


] 


Test Bus 
Controller 


transfer functions 


The strings of data in the shifter-FIFO, the target data and instruction registers may represent arithmetic 
quantities. 
In this case, the format 
of the strings may be interpreted 
as LSB first (least significant 
bit 
nearest 
TOO) or MSB first (most significant 
bit nearest TOO). These 
features 
of the architecture 
are 
shown in Figure 7. 


The transfer functions convert data between the two serial formats used by the target data and instruction 
registers and the one parallel format used by the host. They are configured by the values of the bits in the 
control4 register. Physically, the transfer functions 
manipulate the bits in strings as they are passed from 
the serial-FIFO to the read buffer and from the write buffer to TOO. These functions are shown in Figures 
6 and 9. 
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In the data buffers, 
bits 15 and 0 always 
represent 
the most and least significant 
bits in the word, 


respectively. The data buffers may hold whole words of 16 bits or partial words of less than 16 bits. When 
the read buffer holds a partial word, the upper bits that are not part of it are zero. When the write buffer 
holds a partial word, the upper bits that are not part of it are ignored. 


The transfer 
format 
control 
bit (bit 
11 of the control4 
register) 
configures 
the transfer 
functions 
for 
operation with LSB-first or MSB-first strings: 


- LSB-first format strings are passed between the host and target least significant word and bit first. Bit 
o of whole 
and partial words in the data buffers is sent and received 
first. The last word passed 
through the data buffers may be a partial word if the string is not a word multiple. In the target, the bit 
nearest TOO is considered the least-significant 
bit. 


- MSB-first format strings are passed between the host and target most significant word and bit first. Bit 
15 of whole words and a lower bit of partial words in the data buffers is sent and received first. The 
first word passed through the data buffers may be a partial word if the string is not a word multiple. In 
the target, the bit nearest TOO is considered the most-significant 
bit. 


The value of the transfer format bit has no direct effect on data in the data buffers or shifter-FIFO. 
It only 
affects the formatting of data when it is loaded or stored. If different modules in the target contain data in 
different formats, they can be accessed 
by separate SCAN commands 
and the transfer format switched 
between commands. 


/ 


Order in Which 


the Host Accesses 
Words via the 
Buffers 


LSB Format 53-Bit 
String of Partial 
and Whole Words in a 
Target Device 
r---------.A.---------, 


] 


53-Bit 
String 
Stored in 
Adjacent 
Addresses in 
Host Memory 


MSB '- 
....".. 


MSB Format 53-Bit 
String of Partial 
and Whole Words in a 
Target Device 
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target Interface 
~ 


The target 
interfacEI is constructed 
from the sequencer 
block and the event block shown in Figures 8 > 
through 10. They are detailed below: 
LIJ 


The sequencer block is the target interface state machine. It is used by the major commands and has four ex: 
sections: 
a.. 


- The requested iltate logic uses signals from the command blocks (command decode logic and major I- 


command state machines) to request that the sequence generator hold or change its state. 
0 


- The sequence oenerator is directed by the requested state logic to generate sequences 
on TMS5-0, :J 
output data on TOO, and generate the target interface state3-0 
status bits on status2 register. 
C 


- The link delay logic generates 
a delayed-mode 
source for use by the sequence 
acceptor, 
from the 0 
mode source in the sequence generator, that matches the returned signals from the link delay logic. 
ex: 
- The sequence 
acceptor 
accepts 
data in source (oIS) and delayed mode source (OMS) signals and a.. 


uses them to decide what state is being returned. It inputs data from the To11-0 
input to the serial 
block 
(shifter-FIFO) 
(Figure 
9). 
It indicates 
to the 
command 
block 
(Figure 
10) (command 
state 
machines, counter control and status logic, and serial control and status logic) when temporary, scan, 
and execute sta,tes are being returned. 


The event block (Figure 11) is used by the EXECUTE commands. It has three sections: 


- The four event detectors are used for synchronization, 
masking, edge, and level detection logic for the 
EVENT pins and counter20/21. 
They output event detect flags for the command 
block (Figure 10) 
(command statEI machines and status logic). 
- The event counter logic is the counter2 
update registers (counter20 
and counter21) 
and their control 
logic. 
- The event input/output 
logic turns the output 
buffers on or off and outputs a value based on the 
countrol5 
register event on and event data control bits. It inputs values to the status1 register event 
level status bits, 
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"'0 
::D0 
"'"',,' ] 
C 
Requested 
Signals from 
State 
c: 
Command 
-- 
Logic 
0 
State 
~ochin.s 
-t 
Status 
and 


"'0 
Control { __ 


::D 


Signals for 
Status 
m 
Registers 
and 
< 
Other Blocks 
- 
m 
:E 


olAS 


Serial 
{ 
Data 
Sequence 
In and Out 
Acceptor' 


olS 


link 
oelay4-0 
Control Bits 


Connect 
oataO Control Bit 


This logic Is the sequencer 
block. 


"lAS" Is the mode source 
signal. 


"olAS" Is the delayed-mode 
source 
signal. 


"DOS" Is the data-out 
source 
signal. 


"oIS" Is the data-In 
source 
signal. 


link 
Delay 
Lagle 


Switches 
to Connect 
and 
Disconnect 
TlASSignals Operated 
by 
the Connect 
lAode5-0 
Control Bits 


Target 


Interface 
Pins 
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Internal 
Read Data 
Bus 


Serial DatCiIn 
from TDll-0 
Pins 
Via Sequencer 
Block 


Serial Data Out 
to TOO Pins Via 
Sequencer 
Block 


Internal 
Write Data 
Bus 
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Command 
Decoder 
Logic 


State 
Command 
State 
t.4achine 
Serial 
Control 
and 
Status 
Logic 


Counter 
Control 
and 
Status 
Logic 


To/From 
To/From 
Sequencer 
Counter 
Block 
Block 


LSB 
Counter 
Logic 


, 


Outstanding 
Bit 
Counter 
Logic 


To 
Serial 
Block 
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3: 


Event3-0 
LIJ 
Detect 
4 
:> 
Interrupt 
EVENTO 
Flags 
EventO 
Detect 
LIJa:: 
Q. 


•••• 
EVENTI 
0 
Eventl 
Detect 
~C0 
a:: 
EVENT2 
Q. 
Event2 
Detect 


Four 
Sets 
of 
Pause, 
End, 
Event3 
Detect 
Resume 
and 
16 
Begin 
Request 
Target 
Signals 
to 
Interface 
Pins 
Execute 
State 
Wachine 


Two Signals 
Counter20 
to Indicate 
Counter20.21 
are Passing Zero 


Counter21 


Update 
+------- 
Select 
lAUX 
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EVENTO 


00\00 
Latch 


OnO 
Lo\ch 


EVENT1 


00\01 
Latch 


onl 
Lo\ch 


'-v--l 


Target 


Interloce 
Pins 


'-v--l 


The Latches Retlme the Outputs 
to the folling edge of the Clock 


This logic Is part of the event block. 


control functions 


The control 
logic for the majority of the commands 
included 
in the 'ACT8990 
is in the command 
and 
counter blocks (Figure 10). The command block has six sections: 


- The command decode logic holds the major command opcodes while the commands 
are executed. It 
also selects which state machine to activate. 


- The 
major 
command 
state 
machines 
are state 
machines 
for the 
STATE, 
EXECUTE 
and SCAN 
commands. 
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control 
functions 
(continued) 
3= 
- The minor command logic generates control signals based on minor commands. 
!:!:! 


- The counter control and status logic outputs control signals and inputs status signals for the counter > 
block. 
UJ 


- The serial control and status logic outputs control signals and inputs status signals for the serial block g: 
(Figure 9). 


- The status logic consists of the interrupt flags and status2-0 
registers. 
•••• 


The counter block is the counter used by the major commands. 
It has three sections: 
g 


- The counter1 
logic consists 
of the counter1 
update registers, 
counter1, 
and the capture 
registers. C 
Signals from the command 
block (counter control and status logic) update and operate this counter 0 
during SCAN and EXECUTE commands. 


- The LSB counter logic is two internal 4-bit counters that track the count of the least-significant 
bits of g: 
data sent and received during SCAN commands. 


- The outstanding 
bit counter is an internal 6-bit counter that tracks the difference in the number of bits 
sent and returned during SCAN commands and temporary states sent and returned during STATE and 
EXECUTE commands. 


data transfer 
funcUons 


The data transfer 
logic for the SCAN command 
is in the serial block (see Figure 9). The serial block 
consists of the data buffers, shifter-FIFO, and transfer functions required by the SCAN commands. 
It has 
three sections: 
- The data buffers are the read and write buffers that are each 16-bits wide and two levels deep. They 
are used to mad recirculate data and write overwrite data during SCAN commands. 


- The shifter-FIFO 
is a 16/32 
bit shifter and 16/32-to-1 
multiplexer that operates as a shifter-FIFO 
to 
send recirculate data. 


- The transfer functions 
are a 16-to-1 multiplexer that provides the write transfer function and a partial 
barrel shifter and mask logic that provides the read transfer function. 


target Interface <configuration 
The reset value of the target interface is the same whether the device is in IEEE Standard 1149.1 mode 
or TI internal 
manufacturing 
test 
mode. After 
reset, the control 
registers 
configure 
the 
'ACT8990 
for 
immediate operation via the TMS1-0 
pins. Changes to register values to alter the configuration 
should be 
made before major commands are executed. The register bits of concern are: 


-If 
the machine format1-0 
bits of the control3 register are 00, the target interface state machines are 
formatted 
for IEEE Standard 1149.1 operation. When 01, 10 or 11 they are configured 
for TI internal 
manufacturing test. 


-If 
the out format1-0 
bits of the control3 
register are 00, the target interface 
pins are formatted 
for 
IEEE Standard 1149.1 operation. When 01, 10 or 11 they are configured for TI internal manufacturing 
test. 


-If 
the mode format53, 42, 31 and 20 bits of the control3 register are 1, the matching TMS/EVENT 
pin 
outputs TMS signals. When 0, the pin inputs or outputs EVENT signals. 


target interface internal signals 
The 'ACT8990 has several important internal signals (Figure 8) that are related to those output and input 
on the target interface pins: 


- The mode source is the test-mode-select 
signal that is generated internally and output on TMS5-0. 


- The delayed 
mode source 
is the delayed 
test-mode-select 
signal that is generated 
and accepted 
internally. 
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~ 
data transfer functions (continued) 


- The data out source is the test-data-out 
signal output on TOO or looped back to the data in source. 


- The data in source is the signal selected 
as the test-data-in 
signal. It is the data out source of the 
sequence generator or the TOl1 or TOIO pins. 


target interface pins 
The target interface timing is detailed in Figures 13 through 16. The target interface pins are as follows: 


- The TCKI and TCKO pins input and output the test clock signal used by targets. 


- The TOO pin is the test-data-out 
signal used to send data to targets. 


- The T011-0 
pins are test-data-in signals used to receive data from targets. 


- The TMS5-0 
pins are test-mode-select 
signals used to control the target test logic. 


- The EVENT3-0 
pins input and output extra signals. 
- The TOFF pin is the test-off signal that, when low, turns the target interface output buffers off. 


- The TRST pin is the test-reset 
signal that, when low, turns the host interface output buffers off and 
resets the 'ACT8990. 


TMS/EVENT 
pins 
The four TMS/EVENT 
pins are shared by the TMS5-2 
outputs, the EVENT3-0 
II0s, 
and by counter20 
and counter21. 
The mode format53, 
-42, -31, and -20 control 
bits (control3 
register bits 3-0) 
configure 
these pins as TMS or EVENT signals. 


When 
configured 
as TMS5-2 
outputs, 
they can be turned 
off together 
by the 
mode 
off control 
bit 
(control3 
register bit 6). They are used as TMS5-2 
outputs controlled 
by the connect 
mode5-2 
control 
bits (control2 register bits 5-2). 


When configured 
as EVENT3-0 
inputs and outputs, they can be turned off together 
by the event off 
control bit (control3 register bit 7). They are used as: 


-General 
purpose 1/0 bits. Each input pin is readable from a status1 register bit. Each output buffer's 
data and the onloff 
condition 
is decided 
by the event data and the event on control 
bits in the 
control5 register. They can be used as inputs or push-pull, open-drain or open-source outputs. 


- Event detectors. 
Each EVENT input has an event detector 
controlled 
by eight control6 
or control7 
register bits. They detect single synchronous or asynchronous 
events. 


- Event counters. Counter20 and counter21 can be configured to count asynchronous 
edges on EVENT 
inputs. Passing zero may be detected by the event detectors. 


target interface states 
The target interface has a set of states indicated by sequences on the TMS5-0 
outputs. The current state 
of the target interface can be read from the target interface state3-0 
bits in the status2 register. These 
states and sequences allow the 'ACT8990 to control the target. 


The target interface has two state groups: 


- Temporary states are those states that the target remains in for one clock period only, then goes to 
one of two other states depending on the value of TMS. 


- Stable states are those states that the target can remain in, or go to another state from, depending on 
the value of TMS. 
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~ 
event detection and counting 
o 
The detection 
of events occurring on the EVENT pins is either done by the event detectors 
alone or by 
C 
counter20 and counter21 in combination 
with the event detectors. 
c:o 
-t 
.":D 
m<- 
m:e 


event detectors 
The four event detectors 
are shown in Figure 11. Each is controlled 
by eight bits in the control? 
and 
control8 registers and has an event detect interrupt flag. Each has a matching EVENT pin on which it can 
detect the following: 


- Synchronous 
events with a repetition rate less than once per 2 clock periods may be detected on the 
matching EVENT pin. 


-One 
followed by a zero (synchronous falling edge). 


- Zero followed by a one (synchronous rising edge). 


- Zero followed by a zero. 


- One followed by a one. 


- Asynchronous 
events with a repetition 
rate less than once per 3 clock periods may be detected 
on 
the matching EVENT pin. 


- Falling edge. 


- Rising edge. 


-Asynchronous 
events 
counted 
by 
counter20 
and 
counter21. 
These 
counters 
are 
updated 
and 
operated 
in response to asynchronous 
levels and edges on any of the EVENT pins as configured 
by 
the control9 
register. Many asynchronous 
events may be detected 
each clock period since counter 
updating and operation are not tied to the clock. 
- Counter20 passing zero. 
- Counter21 passing zero. 


Event detection 
is always masked when the EVENT pin is in the output mode. It may also be selectively 
masked, as decided by the detect mask control bits, (control6 register bits 5 and 13) when scan, pause, 
and the associated temporary states (capture, exit1, and exit2) are returned. 


When an event is detected, the following actions may occur: 
-Interrupt 
requests may be issued to the host by setting an event detect flag. 


- EXECUTE commands 
may be affected by setting the suspend, end, resume, or begin request status 
bits (status1 register bits 8-11). 
- Counter1 may be operated. 


event counters 
Counter20 
and counter21 
are asynchronous 
16·bit counters as shown in Figure 11. They are configured 
by bits in the 
control9 
register. 
They 
are used to count 
asynchronous 
events 
on the 
EVENT 
pins. 


Counter20 
or counter21 
passing 
zero 
may be c;tetected by an event 
detector 
that 
can 
request 
an 
EXECUTE 
command 
to 
suspend, 
end, 
resume, 
or begin. 
They 
can 
also 
be used 
independently 
of 
commands. 


The counter2 
update registers are used to load the counters with initial values. These counters have no 
capture 
registers, so their values cannot 
be read by the host. Reset causes counter20, 
counter21 
and 
their update registers to be filled with zeroes. 


Because these counters are asynchronous, 
changes in the values of the control9 register bits may create 
logical hazards that, in turn, cause spurious operation 
of the counters. This can be avoided by holding 
them in the update condition 
during configuration 
changes. 
The update inverted control 
bits are set to 
zero and the other bits are changed, then the update inverted bits are set to one. 
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3: 
LLI 
The event counters are updated from the counter2 update registers as follows: 
- 


- Both counters are loaded by an OPERA TE2 command before EXECUTE commands are begun. 
~ 


- Either counter:W only, or both counter20 
and counter21, 
are loaded by an external update. This is a a: 
selected 
level on an EVENT as configured 
by the external 
update enable, 
polarity and source1-0 
Q. 


control bits. 
- When their individual update inverted control bits are zero. 
I- 


- By the 'ACT8990 if their individual reload control bits are set when the counter passes zero. 
g 


The event counters 
are incremented 
when a selected 
edge on an EVENT pin occurs, as configured 
by C 
their individual reload, operate and source1-0 
control bits. Also, they are used as separate or tiered 16-bit 0 
counters or concatenated 
as one 32-bit counter as selected by the counter2 use1-0 
control bits (control9 a: 
register bits 10-9): 
Q. 


- Separate 
use 
means 
events 
are 
counted 
as decided 
by the 
control9 
register 
and 
OPERATE2 
command bits. They are independent 
16-bit counters (see Figure 17). 


- Tiered 
use is similar 
to separate 
use except 
that 
counter20 
is held 
updated 
until the first 
time 
counter21 passes zero (see Figure 18). 


- Concatenated 
use means events are counted 
as decided 
by the control9 
register and OPERA TE2 
command bits only. They are a single 32-bit counter (see Figure 19). 
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Counter20 Sourcel-0 
Control Bits 
2 


CLK 
Counter20 


ExternalUpdateSourcel-0 ControlBits 


CLK Is the counter clock input. 
UPD is the counter asynchronous update Input. 
CI is the counter carry input. 
ZEROis the counter passing-zero 
output. 


To the 
Event 
Detectors 


Constant 1 
To the 
Event 
Detectors 


TEXAS 
~ 
INSTRUMENTS 


SN54ACT8990, 
SN74ACT8990 
TEST BUS CONTROLLERS 


ExlomalUpdato50urc01-0 ControlBits 


ClK is the counter clock input 
UPD is the counter asynchronous update Input 
CI is the counter corry input 
ZEROis tho counter passing-zero 
output 


To the 
Event 
Detectors 


To the 
Event 
Detectors 
(but not used) 
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Counter20 Sourcel-0 
Control Bits 
2 


ClK 


Counter20 


To the 
Event 
Detectors 


To the 
Event 
Detectors 
(but not used) 


ExtemalUpdateSourcel-Q ControlBits 


ClK Is the counter clock Input 
UPOIs the counter asynchronous update Input 
CI Is the counter carry Input 
ZEROIs the counter passing-zero 
output 
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ADRS4-0 
REGISTER 
NAME 
REGISTER 
USAGE 
ACCESSIBILITY 


00000 
ControlO 
Interrupt 
enable 
control 
Read-write 


00001 
Controll 
Host and test control 
Read-write 


00010 
Control2 
Target 
interlace 
control 
Read-write 


00011 
Control3 
Target 
interlace 
control 
Read-write 


00100 
Control4 
Target 
interlace 
control 
Read-write 


00101 
Control5 
Event 
output 
control 
Read-write 


00110 
Control6 
Event 
detector 
control 
Read-write 


00111 
Control? 
Event 
detector 
control 
Read-write 


01000 
ControlS 
Counterl 
control 
Read-write 


01001 
Control9 
Counter20/Counter21 
control 
Read-write 


01010 
Minor Command 
Minor commands 
Read-write 


01011 
Major Command 
Major commands 
Read-write 


01100 
Counterl 
UpdateO 
Counterl 
update 
Read-write 


01101 
Counterl 
Updatel 
Counterl 
update 
Read-write 


01110 
Counter2 
UpdateO 
Counter20 
update 
Read-write 


01111 
Counter2 
Updatel 
Counter21 
update 
Read-write 


1סס oo 
StatusO 
Interrupt 
flag status 
Read-only 


10001 
Statusl 
Status 
capture 
Read-only 


10010 
Status2 
Status 
capture 
Read-only 


10011 
Status3 
Null 
Read-only 


10100 
CaptureO 
Counterl 
capture 
Read-only 


10101 
Capturel 
Counterl 
capture 
Read-only 


10110 
Read Buffer 
Read buffer 
Read-only 


10111 
Write Buffer 
Write buffer 
Write-only 


BIT 
DESCRIPTION 


0 
EventO Detect 
Enable 


1 
Eventl 
Detect 
Enable 


2 
Event2 
Detect 
Enable 


3 
Event3 
Detect 
Enable 


4 
Counterl 
Execute 
Enable 


5 
Counterl 
Scan Enable 


6 
Null 


? 
Null 
8 
Suspend 
Enable 


9 
End Enable 


10 
Resume 
Enable 


11 
Begin 
Enable 


12 
Buffer 
Error Enable 


13 
Buffer 
Ready 
Enable 


14 
Abort 
Enable 


15 
Finish 
Enable 
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"a:xJ controlO register 
bit description 
o 
The controlO register is set by the host to configure the 'ACT8990 
before a command 
is executed. The 
C 
bits are not altered by the device. The controlO register address (from ADRS4-ADRSO) 
is 00000. 
e 
eventO detect 
enable 
n 
The status of this bit determines if an interrupt is asserted when the eventO detect flag is set. 
-4 
0 
No interrupt is asserted. 


"a 
1 
An interrupt is asserted. 


:xJm 
S 
m 
:E 


event1 
detect 
enable 
The status of this bit determines if an interrupt is asserted when the event1 detect flag is set. 
o 
No interrupt is asserted. 
1 
An interrupt is asserted. 


event2 
detect 
enable 
The status of this bit determines if an interrupt is asserted when the event2 detect flag is set. 
o 
No interrupt is asserted. 


1 
An interrupt is asserted. 


event3 
detect 
enable 
The status of this bit determines if an interrupt is asserted when the event3 detect flag is set. 
o 
No interrupt is asserted. 
1 
An interrupt is asserted. 


counter1 
execute 
enable 
The status of this bit determines if an interrupt is asserted when the counter1 execute flag is set. 
o 
No interrupt is asserted. 
1 
An interrupt is asserted. 


counter1 
scan enable 
The status of this bit determines if an interrupt is asserted when the counter1 scan flag is set. 
o 
No interrupt is asserted. 
1 
An interrupt is asserted. 


suspend 
enable 
The status of this bit determines if an interrupt is asserted when the suspend flag is set. 
o 
No interrupt is asserted. 


1 
An interrupt is asserted. 


end enable 
The status of this bit determines if an interrupt is asserted when the end flag is set. 
o 
No interrupt is asserted. 


1 
An interrupt is asserted. 


resume 
enable 
The status of this bit determines if an interrupt is asserted when the resume flag is set. 
o 
No interrupt is asserted. 


1 
An interrupt is asserted. 
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controlO 
register 
bit description 
(continued) 


begin enable 
The status of this bit determines if an interrupt is asserted when the begin flag is set. 
o 
No interrupt is asserted. 
1 
An interrupt is asserted. 


buffer error enable 
The status of this 
it determines if an interrupt is asserted when the buffer error flag is set. 


o 
No interrupt is asserted. 


1 
An interrupt is asserted. 


buffer ready enable 
The status of this bit determines if an interrupt is asserted when the buffer ready flag is set. 
o 
No interrupt is asserted. 
1 
An interrupt is asserted. 


abort enable 
The status of this bit determines if an interrupt is asserted when the abort flag is set. 
o 
No interrupt is asserted. 


1 
An interrupt is asserted. 


finish enable 
The status of this bit determines if an interrupt is asserted when the finish flag is set. 
o 
No interrupt is asserted. 


1 
An interrupt is asserted. 


BIT 
DESCRIPTION 


0 
Observe 
EnableD 


1 
Observe 
Enable1 


2 
Capture 
EnableD 


3 
Capture 
Enable1 


4 
Unused 


5 
Unused 
6 
Unused 
7 
Unused 
8 
Serial 
Data Test 


9 
Unk Delay Test 


10 
Serial 
Buffer Test 


11 
Counter 
T es\ 


12 
Flag Test 


13 
Unused 


14 
Unused 


15 
Unused 


control1 
register 
bit description 


The control1 
register is set by the host to configure the 'ACT8990 
before a command 
is executed. The 
bits are not altered by the device. The control1 register address (from ADRS4-ADRSO) 
is 00001. 


This register holds the control bits for the host interface and the manufacturing 
test functions. The bits in 
the upper byte must not be set when any major command is alive. 
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"'0:D control1 register bit description (continued) 
o 
observe enableD 
C 
This 
bit enables 
the 
reading 
of the 
observe3-0 
registers 
via the 
status3-0 
register 
locations. 
The 
c: 
observe2-0 
registers make key internal flip-flops observable for manufacturing test. The observe3 register 
o 
makes the design revision number observable for manufacturing test and normal operation. 
-I 
0 
Normal operation. 


"'0 
1 
Observe enabled. 


:D 
observe enable1 
m 
This bit enables 
the reading of the observe5-4 
registers via the capture1-0 
register 
locations. 
These 
< 
observe registers make the values of counter20 and counter21 observable for manufacturing test. 


-m 
0 
Normal operation. 
:E 
1 
Observe enabled. 


capture enableD 
This bit enables continuous 
capturing of the status3-0 
registers for normal operation 
and manufacturing 
test. 
o 
1 
Normal operation. 
Capture enabled. 


capture enable1 
This bit enables continuous 
capturing of the capture1-0 
registers for normal operation and manufacturing 
test. 
o 
Normal operation. 
1 
Capture enabled. 


serial data test 
This bit configures 
the shifter-FIFO, 
LSB counters, 
outstanding 
bit counter, 
and write 
and recirculate 
multiplexers for normal operation or manufacturing test. 
o 
Normal operation. 
1 
Enable manufacturing test. 


link delay test 
This bit configures the link delay register for normal operation or manufacturing test. 
o 
Normal operation. 


1 
Enable manufacturing test. 
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register 
bit description 
(continued) 


serial buffer test 
This 
bit 
configures 
the 
write 
buffers, 
shifter-FIFO, 
read 
transfer 
functions, 
and 
read 
buffer 
manufacturing test. 
o 
Normal operation. 


1 
Enable manufacturing test. 


counter test 
This bit configures counter1 and counter20/21 
for manufacturing test. 


o 
Normal operation. 
1 
Enable manufacturing test. 


flag test 
This bit configures the interrupt- and the execute-command 
request flags for manufacturing test. 


o 
Normal operation. 


1 
Enable manufacturing test. 


3: 
L&J- 
for> 
L&Ja: 
Q. 


••••o:J 
Qoa: 
Q. 


BIT 
DESCRIPTION 


0 
Connect 
ModeO 


1 
Connect 
Mode1 


2 
Connect 
Mode2 


3 
Connect 
Mode3 


4 
Connect 
Mode4 


5 
Connect 
ModeS 
6 
Null 
7 
Null 
8 
Null 
9 
Null 


10 
Null 


11 
Null 


12 
Null 


13 
Null 


14 
Null 


15 
Null 
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~ 
control2 
register 
bit description 
o 
The control2 
register is set by the host to configure the 'ACT8990 
before a command 
is executed. The 
C 
bits are not altered by the device. The control2 register address (from ADRS4-ADRSO) 
is 00010. 
C 
connect mod eO 
o 
The status of this bit determines if TMSO is connected 
to the mode source. 
-t 
0 
The mode source is disconnected 
from TMSO, whose value remains constant. 


." 
1 
The mode source is connected to TMSO, whose value follows that of the mode source. 


JJ 
connect mode1 
~ 
The status of this bit determines if TMS1 is connected to the mode source. 
_ 
0 
The mode source is disconnected 
from TMS1, whose value remains constant. 
m 
1 
The mode source is connected to TMS1, whose value follows that of the mode source. 


:E 
connect mode2 
The status of this bit determines if TMS2 is connected to the mode source. 
o 
The mode source is disconnected 
from TMS2, whose value remains constant. 


1 
The mode source is connected to TMS2, whose value follows that of the mode source. 


connect mode3 
The status of thi8 bit determines if TMS3 is connected 
to the mode source. 
o 
The mode source is disconnected 
from TMS3, whose value remains constant. 


1 
The mode source is connected to TMS3, whose value follows that of the mode source. 


connect mode4 
The status of this bit determines if TMS4 is connected to the mode source. 
o 
The mode source is disconnected 
from TMS4, whose value remains constant. 


1 
The mode source is connected to TMS4, whose value follows that of the mode source. 


connect modeS 
The status of this bit determines if TMS5 is connected to the mode source. 
o 
The mode source is disconnected 
from TMS5, whose value remains constant. 


1 
The mode source is connected to TMS5, whose value follows that of the mode source. 
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BIT 
DESCRIPTION 


0 
Mode 
Format20 


1 
Mode 
Format31 


2 
Mode 
Format42 


3 
Mode 
Format53 


4 
Clock 
Off 


5 
Data Off 
6 
Mode Off 


7 
Event 
Off 


8 
Out FormatO 
9 
Out Format1 


10 
Machine 
FormatO 


11 
Machine 
Format1 


12 
Clock 
Data 


13 
Clock 
Format 


14 
Null 


15 
Null 


control3 register bit description 


The control3 
register is set by the host to configure the 'ACTB990 before a command 
is executed. 
The 
bits are not altered by the device. The control3 register address (from ADRS4-ADRSO) 
is 00011. 


This register holds the format 
control 
bits that select the target interface 
output signals and turns their 
output 
buffers off and on. The clock off bit has precedence 
over the clock data and format 
bits. The 
TCKO pin control logic is designed so that changes in the values of the clock off, data, and format bits 
cause hazard-free c:hanges in the configuration 
of the TCKO pin. 


mode format20 
This bit configures the TMS2/EVENTO 
pin to be an EVENT input/output 
or a TMS output. 


o 
EVENT input/output. 


1 
TMS output. 


mode format31 
This bit configures the TMS3/EVENT1 
pin to be an EVENT input/output 
or a TMS output. 


o 
EVENT input/output. 


1 
TMS output. 


mode format42 
This bit configures the TMS4/EVENT2 
pin to be an EVENT input/output 
or a TMS output. 


o 
EVENT input/output. 


1 
TMS output. 


mode format53 
This bit configures the TMSS/EVENT3 
pin to be an EVENT input/output 
or a TMS output. 


o 
EVENT input/output. 


1 
TMS output. 


The changes in the state of the output pins caused by the clock, data mode, and event off bits are clean; 
spurious signal values do not occur. 


clock off 
This bit turns the TCKO output on or off. 
o 
On. 
1 
Off. 
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~ 
control3 register bit description (continued) 
o 
data off 
C 
This bit turns the TOO output on or off. 
c: 
0 
On. 
n 
1 
Off. 


-t 


"'0 
J:Jm 
S 
m:e 


mode off 
This bit turns all pins operating as TMS outputs on or off. 
o 
On. 


1 
Off. 


event off 
This bit turns all pins operating as EVENT outputs on or off. 
o 
On. 
1 
Off. 


out format1-0 
These bits decide the format of several target interlace outputs. The effect on the TMS1-0 pins is: 
00 
They output the TMS signal for IEEE Standard 1149.1 operation. 


01 
They output other signals for TI internal manufacturing test mode. 


10 
They output other signals for TI internal manufacturing test mode. 
11 
They output other signals for TI internal manufacturing test mode. 


The effect on the TOO pin is: 
00 
It outputs data in the Shift-DR and Shift-IR states, and outputs the logic high level in other 
states for IEEE Standard 1149.1 operation. 


01 
It outputs data in the Shift-DR and Shift-IR states, and outputs the logic high level in other 
states for TI internal manufacturing test mode. 


10 
It outputs data in the Shift-DR and Shift-IR states, and outputs the logic high level in other 
states for TI internal manufacturing test mode. 
11 
It outputs data in the Shift-DR and Shift-IR states, and outputs the logic high level in other 
states for TI internal manufacturing test mode. 


machine format'l-O 
These bits decide the format of the sequencer block state machines. 
00 
The sequencer block state machines state diagram is that of IEEE Standard 1149.1. 
01 
The 
sequencer 
block 
state 
machines 
state 
diagram 
is 
that 
required 
by 
TI 
internal 
manufacturing test mode. 


10 
The 
sequencer 
block 
state 
machines 
state 
diagram 
is 
that 
required 
by 
TI 
internal 
manufacturing test mode. 
11 
The 
sequencer 
block 
state 
machines 
state 
diagram 
is 
that 
required 
by 
TI 
internal 
manufacturing test mode. 


clock data 
This bit selects the output level on the TCKO pin when the clock format bit is one. 
o 
A constant zero is output. 


1 
A constant one is output. 


clock format 
This bit configures the TCKO pin to output either the clock or a logic level determined by the clock data 
bit. 
o 
1 
The clock is output. 
A level is output. 
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BIT 
DESCRIPTION 


0 
Link DelayO 


1 
Link Delay1 


2 
Link Delay2 


3 
Link Delay3 


4 
Link Delay4 


5 
Serial 
Length 
6 
Connect 
DataO 


7 
Connect 
Data 1 
8 
Write 
BufferO 


9 
Write 
Buffer1 


10 
Read Buffer 


11 
Transfer 
Format 


12 
In TimingO 


13 
In Timing1 


14 
Null 


15 
Null 


control4 register bit description 


The control4 
regi~;ter is set by the host to configure the 'ACT8990 
before a command 
is executed. The 
bits are not altered by the device. The control4 register address (from AORS4-AORSO) 
is 00100. 


link delay 4-0 
These bits decide the length of the link delay register. The mode source is passed through the link delay 
register to generate a delayed-mode 
source which allows the 'ACT8990 internal functions to decode the 
TOI and EVENT signals. The length of the link delay register is set by the host to match the length of the 
direct or retimed link. If the link is direct, then these 5 bits are set to all zeroes. If the link is retimed, then 
these bits are set to a binary value equal to the number of clock cycles by which the mode source is to 
be delayed. 


serial length 
This bit configures the shiller-FIFO 
length as 16 or 32 bits. 


o 
16 bits. 


1 
32 bits. 


connect data1-0 
These bits select the data-in source to be used as either the data-out source for loop back operation 
or 
one of the T011-0 inputs. 
00-01 
The elata-out source is used as the data-in source and the T011-0 
inputs are ignored. The 
COnnElctmode bits are ignored and the TMS outputs are disconnected 
from the mode source 
and hold their prior values. 
The link delay bits are ignored 
and the link delay register 
is 
bypassed, so a zero link delay is used. 
10 
The TOIO input is the data-in source; the TOl1 input is ignored. 


11 
The TOl1 input is the data-in source; the TOIO input is ignored. 


write buffer1-0 
This bit selects the write buffer option. Options 00 and 01 provide an efficient way of sending the BYPASS 
and EXTEST instructions. 
Option 10 provides an efficient way of bypassing strings that are of no interest. 


In option 11 the write buffer is used. 
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bit description 
(continued) 
o 
00 
Send zeroes. 


01 
Send ones. 
Cc: 
10 
Send recirculate data from the shifter-FIFO. 
o 
11 
Send overwrite data from the write buffer. 


-t 
read buffer 
••• 
This bit selects the read buffer option. In option 1, the read buffer is used. 


v 
0 
Ignore receive data. 


::D 
1 
Read receive data into the read buffer. 
rn<- 
rn 
~ 


transfer format 
This bit selects the data format used by the transfer functions. 
o 
LSB-first format. 


1 
MSB-first format. 


In tlmingO 
This bit configures 
the TD11-0 inputs to be sampled on the falling or rising edge of TCKI. Together with 
the use of TCKI or TCKO as the clock 
for the target 
devices, 
this simplifies 
the connections 
of the 
'ACT8990 to targets operating at high clock rates. 
o 
Rising edge. 


1 
Falling edge. 


In tlming1 
This bit configures 
the EVENT3-0 
inputs to be sampled on the falling or rising edge of TCKI. Together 
with the use of TCKI or TCKO as the clock for the target devices, this simplifies the connections 
of the 
'ACT8990 to targets operating at high clock rates. 
o 
Rising edge. 
1 
Falling edge. 


BIT 
DESCRIPTION 


0 
EventO Data 


1 
Event1 
Data 


2 
Event2 
Data 


3 
Event3 
Data 


4 
Null 


5 
Null 
6 
Null 
7 
Null 
8 
EventO On 
9 
Event10n 
- 


10 
Event2 
On 


11 
Event3 
On 


12 
Null 


13 
Null 


14 
Null 


15 
Null 


control5 
register 
bit description 


The control5 
register is set by the host to configure the 'ACT8990 
before a command 
is executed. 
The 
bits are not altered by the device. The control5 register address (from ADRS4-ADRSO) 
is 00101. 
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register 
bit description 
(continued) 


This register holds the control bits for the four EVENT pin output buffers. 


eventO data 
This bit determines the EVENTO value when the output buffer is on. 
o 
Zero. 
1 
One. 


event1 data 
This bit determines the EVENT1 value when the output buffer is on. 
o 
Zero. 


1 
One. 


event2 data 
This bit determines the EVENT2 value when the output buffer is on. 
o 
Zero. 
1 
One. 


event3 data 
This bit determines 
the EVENT3 value when the output buffer is on. 


o 
Zero. 


1 
One. 


evento on 
This bit determines whether the EVENTO output buffer is off or on. 
o 
Off. 


1 
On. 


event10n 
This bit determines whether the EVENT1 output buffer is off or on. 
o 
Off. 


1 
On. 


event2 on 
This bit determines whether the EVENT2 output buffer is off or on. 
o 
Off. 


1 
On. 


event3 on 
This bit determines whether the EVENT3 output buffer is off or on. 
o 
Off. 


1 
On. 
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~ 
control6 
register 
bits 
ooc:o-t 


"'U 
J:Jrn<- 
rn 
=e 


BIT 
DESCRIPTION 


0 
DeteelO Suspend 


1 
DeteetO End 


2 
DeteelO Resume 


3 
DeteelO Begin 


4 
DeteetO Syne 


5 
DeteclO Mask 
6 
DeteetO SeleelO 
7 
DetectO Seleet1 
8 
Deteet1 Suspend 


9 
Deteet1 End 


10 
Oeteet1 Resume 


11 
Deteet1 Begin 


12 
Deteet1 Syne 


13 
Deteet1 Mask 


14 
Deteet1 SelectO 


15 
Deteet1 SeleC11 


control6 
register 
bit description 


The control6 
register is set by the host to configure the 'ACT8990 
before a command 
is executed, 
The 
bits are not altered by the device. The control6 register address (from ADRS4-ADRSO) 
is 00110. 


No more than one bit in each group of suspend, end, resume, and begin bits should be set at any time. 
Such a configuration 
has no application, 
as it causes several conflicting 
request flags to be set when an 
event is detected. 


detectO suspend 
This bit determines 
whether event detection 
sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 
o 
No. 


1 
Yes. 


detectO end 
This bit determines 
wheiher 
event detection 
sets the end request flag and so may cause 
EXECUTE 
commands to end. 
o 
No. 


1 
Yes. 


detectO resume 
This bit determines 
whether event detection 
sets the resume request flag and so may cause EXECUTE 
commands to resume. 
o 
No. 


1 
Yes. 


detectO begin 
This bit determines 
whether 
event detection 
sets the begin request flag and so may cause EXECUTE 
commands to begin. 
o 
No. 


1 
Yes. 


detectO sync 
This bit selects asynchronous 
or synchronous 
event detection. 


o 
Asynchronous. 


1 
Synchronous. 
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LIJ 
detectO mask 
- 
This bit determines whether event detection 
is masked when scan, pause, and the associated 
temporary 
~ 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. 
a: 
o 
Not masked. 
Q. 


1 
Masked. 
•••o 
::>coa: 
Q. 


detectO select1-0 
These bits select the event to be detected. 


If the detectO sync bit is zero: 
00 
A falling edge on EVENTO. 


01 
A rising edge on EVENTO. 


10 
Counter20 passing zero. 


11 
Counter21 passing zero. 


If the detectO sync bit is one: 
00 
A one, then zero on EVENTO. 


01 
A zero, then one on EVENTO. 


10 
A zero, then zero on EVENTO. 


11 
A one, then one on EVENTO. 


detect1 suspend 
This bit determines 
whether event detection 
sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 
o 
No. 


1 
Yes. 


detect1 end 
This bit determin(~s whether 
event 
detection 
sets the end request flag and so may cause 
EXECUTE 
commands to end. 
o 
No. 


1 
Yes. 


detect1 resume 
This bit determines 
whether event detection 
sets the resume request flag and so may cause EXECUTE 
commands to resume. 
o 
No. 


1 
Yes. 


detect1 begin 
This bit determines 
whether 
event detection 
sets the begin request flag and so may cause EXECUTE 
commands to begin. 
o 
No. 


1 
Yes. 


detect1 sync 
This bit selects asynchronous 
or synchronous event detection. 
o 
Asynchronous. 


1 
Synchronous. 


detect1 mask 
This bit determines whether event detection 
is masked when scan, pause, and the associated 
temporary 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. 
o 
Not masked. 


1 
Masked. 
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~ 
control6 register bit description (continued) 


detect1 select1-0 
These bits select the event to be detected. 


If the detect1 sync bit is zero: 
00 
A falling edge on EVENT1. 


01 
A rising edge on EVENT1. 


10 
Counter20 passing zero. 
11 
Counter21 passing zero. 


If the detect1 sync bit is one: 
00 
A one, then zero on EVENT1. 


01 
A zero, then one on EVENT1. 


10 
A zero, then zero on EVENT1. 


11 
A one, then one on EVENT1. 


BIT 
DESCRIPTION 


0 
Detect2 
Suspend 


1 
Detect2 
End 


2 
Detect2 
Resume 


3 
Detect2 
Begin 


4 
Detect2 
Sync 


5 
Detect2 
Mask 
6 
Detect2 
Selecto 


7 
Detect2 
Select1 
8 
Detect3 
Suspend 
9 
Detect3 
End 


10 
Detect3 
Resume 


11 
Detect3 
Begin 


12 
Detect3 
Sync 


13 
Detect3 
Mask 


14 
Detect3 
Selecto 


15 
Detect3 
Select1 


control7 register bit description 


The control? 
register is set by the host to configure the 'ACT8990 
before a command 
is executed. The 
bits are not altered by the device. The control? register address (from ADRS4-ADRSO) 
is 00111. 


No more than one bit in each group of suspend, end, resume, and begin bits should be set at any time. 
Such a configuration 
has no application, 
as it causes several conflicting 
request flags to be set when an 
event is detected. 


detect2 suspend 
This bit determines 
whether event detection 
sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 
o 
No. 


1 
Yes. 


detect2 end 
This bit determines 
whether 
event 
detection 
sets the end request 
flag and so may cause 
EXECUTE 
commands to end. 
o 
No. 


1 
Yes. 
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LIJ 
detect2 
resume 
:> 
This bit determine!> whether event detection 
sets the resume request flag and so may cause EXECUTE LIJ 
commands to resume. 
a: 
o 
~ 
~ 
1 
Yes. 


detect2 
begin 
""0 
This bit determines 
whether 
event detection 
sets the begin request flag and so may cause EXECUTE ::::> 
commands to begin. 
C 
o 
No. 


1 
~ 
0 
a: 
~ 
detect2 
sync 
This bit selects asynchronous 
or synchronous event detection. 
o 
Asynchronous. 


1 
Synchronous. 


detect2 
mask 
This bit determines whether event detection 
is masked when scan, pause, and the associated 
temporary 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. 
o 
Not masked. 


1 
Masked. 


detect2 
select1-0 


These bits select the event to be detected. 


If the detect2 sync bit is zero: 
00 
A falling edge on EVENT2. 


01 
A rising edge on EVENT2. 


10 
Counter20 passing zero 


11 
Counter21 passing zero. 


If the detect2 sync bit is one: 
00 
A one, then zero on EVENT2. 


01 
A zero, then one on EVENT2. 


10 
A zero, then zero on EVENT2. 
11 
A one, then one on EVENT2. 


detect3 
suspend 
This bit determines 
whether event detection 
sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 
o 
No. 


1 
Yes. 


detect3 
end 
This bit determines 
whether 
event 
detection 
sets the end request 
flag and so may cause EXECUTE 
commands to end. 
o 
No. 


1 
Yes. 


detect3 
resume 
This bit determines 
whether event detection 
sets the resume request flag and so may cause EXECUTE 
commands to resume. 
o 
No. 


1 
Yes. 
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~ 
control7 register bit description (continued) 
o 
detect3 begin 
C 
This bit determines 
whether 
event detection 
sets the begin request flag and so may cause EXECUTE 
c: 
commands to begin. 
o 
0 
No. 
-I 
1 
Yes. 


""0 
:0 
m<- 
m 
=e 


detect3 sync 
This bit selects asynchronous 
or synchronous 
event detection. 


o 
Asynchronous. 


1 
Synchronous. 


detect3 mask 
This bit determines 
whether event detection 
is masked when scan, pause, and the associated 
temporary 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. 
o 
Not masked. 


1 
Masked. 


detect3 select1-0 
These bits select the event to be detected. 


If the detect3 sync bit is zero: 
00 
A falling edge on EVENT3. 


01 
A rising edge on EVENT3. 


10 
Counter20 passing zero 
11 
Counter21 passing zero. 


If the detect3 sync bit is one: 
00 
A one, then zero on EVENT3. 
01 
A zero, then one on EVENT3. 


10 
A zero, then zero on EVENT3. 
11 
A one, then one on EVENT3. 


BIT 
DESCRIPTION 


0 
Counter1 
Suspend 


1 
Counter1 
End 


2 
Counter1 
Reload 


3 
Counter1 
Operateo 


4 
Counter1 
Operate1 


5 
Counter1 
Operate2 
6 
Counter1 
SourceO 
7 
Counter1 
Source1 
8 
Unused 
9 
Unused 


10 
Unused 


11 
Unused 


12 
Unused 


13 
Unused 


14 
Unused 


15 
Unused 
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control8 register bit description 
~ 


The control8 
register is set by the host to configure the 'ACT8990 before a command 
is executed. The -> 
bits are not altered by the device. The control8 register address (from ADRS4-ADRSO) 
is 01000. 
UJ 


counter1 suspend 
a:: 
This bit determines 
whether the counter passing zero sets the suspend request flag and so may cause a. 


EXECUTE commands to suspend. 
o 
No. 
1 
Yes. 


counter1 end 
This 
bit determines 
whether 
the counter 
passing 
EXECUTE commands to end. 
o 
No. 


1 
Yes. 


t- 
O 
::» 
C 
may cause 0 
a::a. 


counter1 reload 
This bit determines 
whether the counter 
is loaded from its update register or decremented 
to all ones 
when it passes zero. 
o 
It is decremented 
to the value of all ones. 
1 
It is loaded from its update register. 


counter1 operate2-0 
These bits determine 
when the counter 
is operated. 
If based on an event detector 
or EVENT pin, the 
counter1 source1-0 
bits select the particular pin. 
000 
It is not operated at any time. 
001 
It is not operated at any time. 
010 
Whenever EXECUTE commands send execute states. 


011 
Whenever EXECUTE commands are alive. 


100 
By an event detector. 


101 
By an ovent detector. 


110 
By a logic low level on an EVENT pin. 


111 
By a logic high level on an EVENT pin. 


counter1 source1·-0 
These bits determine which EVENT pin level or event detection 
operates the counter when selected 
by 
counter1 operate2-0. 
00 
EVENTO or event detectorO. 
01 
EVENT1 or event detector1. 
10 
EVENT2 or event detector2. 


11 
EVENT3 or event detector3. 
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ooc:o-I 


"'0 
:xlm<- 
m 
=e 


BIT 
DESCRIPTION 


0 
Extemal Update Polarity 


1 
Extemal Update SourceD 


2 
External Update Source1 


3 
Counter20 Update Inverted 


4 
Counter20 Reload 


5 
Counter20 Operate 
6 
Counter20 Sourceo 


7 
Counter20 Source1 
8 
Extemal Update Enable 
9 
Counter2 UseD 


10 
Counter2 Use1 


11 
Counter21 Update Inverted 


12 
Counter21 Reload 


13 
Counter21 Operate 


14 
Counter21 SourceD 


15 
Counter21 Source1 


control9 register bit description 


The control9 
register is set by the host to configure the 'ACT8990 
before a command 
is executed. 
The 
bits are not altered by the device. The control9 register address (from ADRS4-ADRSO) 
is 01001. 


external update polarity 
This bit determines whether logic low or high level on an EVENT pin causes the external updating. 
o 
Logic low. 
1 
Logic high. 


external update source1-0 
These bits determine which EVENT pin externally updates the counter. 
00 
EVENTO is used. 
01 
EVENT1 is used. 
10 
EVENT2 is used. 


11 
EVENT3 is used. 


counter20 
update Inverted 
This bit determines whether the counter is updated from its update register. 
o 
It is updated. 


1 
It is not updated. 


counter20 reload 
This bit determines 
whether 
the counter 
is loaded from its update register or decremented 
to all ones 
when it passes zero. 
o 
It is decremented 
to the value of all ones. 


1 
It is loaded from its update register. 


counter20 operate 
This bit determines when the counter is operated by an EVENT pin as selected by counter20 source1-0. 
o 
It is operated by falling edges. 


1 
It is operated by rising edges. 
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control9 
register 
bit description 
(continued) 


counter20 
source 1-0 
These bits determine which EVENT pin operates the counter. 
00 
EVENTO is used. 


01 
EVENT1 is used. 


10 
EVENT2 is used. 
11 
EVENT3 is used. 


external update enable 
This 
bit 
determines 
whether 
the 
counters 
may 
be 
asynchronously 
by an EVENT pin. 


o 
They may not be updated asynchronously. 
1 
They may be updated asynchronously. 


3= 
LLI-> 
LLIa: 
Q. 
I-o 


registers S 
oa: 
Q. 


counter2 use1-0 
These bits determine whether counter20 and counter21 are used as separate or tiered 16-bit counters or 
concatenated 
as one 32-bit counter. 


00 or 01 
Separate counters. 
10 
Tiered counters. 
11 
Concatenated 
counters. 


These 
bits 
also 
decide 
if 
counter20 
only 
or 
both 
counter20 
and 
counter21 
may 
be 
updated 
asynchronously 
by a signal on an event pin. 
00 
Only counter20 may be externally updated. 
01,10, 
or 
11 
Both counter20 and counter21 may be externally updated. 


counter21 
update Inverted 
This bit determines whether the counter is updated from its update register. 
o 
It is updated. 


1 
It is not updated. 


counter21 
reload 
This bit determines 
whether the counter 
is loaded from its update register or decremented 
to all ones 
when it passes zero. 
o 
It is decremented 
to the value of all ones. 


1 
It is loaded from its update register. 


counter21 operate 
This bit determinos when the counter is operated by an EVENT pin as selected by counter21 source1-0. 
o 
It is operated by falling edges. 
1 
It is operated by rising edges. 


counter21 source1-0 
These bits determine which EVENT pin operates the counter. 
00 
EVENTO is used. 
01 
EVEI'lT1 is used. 
10 
EVENT2 is used. 
11 
EVENT3 is used. 
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~ 
minor 
command 
register 
bits 
o 
Cc:o-I 


"tJ 
::Dm 
~m 
:E 


BIT 
DESCRIPTION 
0 
Minor OpcodeO 


1 
Minor Opcode1 


2 
Minor Opcode2 


3 
Minor 
Opcode3 


4 
Minor Opcode4 


5 
Minor Opcode5 


6 
Minor Opcode6 


7 
Minor Opcode7 
8 
Null 
9 
Null 


10 
Null 


11 
Null 


12 
Minor Opcode12 


13 
Minor Opcode13 


14 
Minor Opcode14 


15 
Minor Opcode 
15 


minor 
command 
register 
bit description 


The minor command register is set by the host to select a particular minor command to be executed and 
to direct 
its operations 
while it is alive. The bits are not altered 
by the device. The minor command 
register address (from AORS4-AORSO) 
is 01010. 


The act of writing to the minor command register causes the selected minor command to begin. 


The minor commands 
require only a few clock periods to complete their operations, during which the ROY 
pin is asserted. They do not affect the awake and alive status bits during their operations. 
They do not 
affect the finish interrupt flag when they finish. 


Note that the operateO/1 
minor commands 
are used to begin the major command selected by the value 
of the major command register. 


minor opcode7-0 
The minor opcode7-0 
bits specify options for the command. 


minor opcode15-12 
The minor opcode15-12 
bits select the minor command: 
0000 
Select a CLEARO command. 
0001 
Select a CLEAR1 command. 


0010 
Select a SETO command. 


0011 
Select a SET1 command. 
0100 
Select an OPERATEO command. 


0101 
Select an OPERATE1 command. 


0110 
Select an OPERATE2 command. 


0111 
Select a RESET command. 


1XXX 
No effect. 
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minor 
command 
register 
bit description 
(continued) 
~ 


CLEARO 
- 
This command is used to selectively clear the interrupt flags in the lower byte (bits 7-0) of the statusO ~ 
register. 
a: 


The CLEARO command is selected by minor opcode15-12 
bits = 0000. 
D. 


The minor opcode7·-0 bits specify options for the command. If a bit is zero, then the specified option is I- 
not selected. 
0 
7 
Uoo~. 
~ 
6 
Unused. 
C 
5 
Clear the interrupt flag in bit 5. 
0 
4 
Clear the interrupt flag in bit 4. 
a: 
3 
Clear the interrupt flag in bit 3. 
D. 


2 
Clear the interrupt flag in bit 2. 


1 
Clear the interrupt flag in bit 1. 


o 
Clear the interrupt flag in bit O. 


CLEAR1 
This command is used to selectively clear the interrupt flags in the upper byte (bits 15-8) of the statusO 
register. 


The CLEAR1 command is selected by minor opcode15-12 
bits = 0001. 


The minor opcode7 -0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 
7 
Clear the interrupt flag in bit 15. 


6 
Clear the interrupt flag in bit 14. 


5 
Clear t e interrupt flag in bit 13. 


4 
Clear t e interrupt flag in bit 12. 


3 
Clear the interrupt flag in bit 11. 


2 
Clear the interrupt flag in bit 10. 


1 
Clear the interrupt flag in bit 9. 
o 
Clear the interrupt flag in bit 8. 


SETO 
This command is' used to selectively set the interrupt flags in the lower byte (bits 7-0) 
of the statusO 
register. 


The SETO command is selected by minor opcode15-12 
bits = 0010. 


The minor opcode7 -0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 
7 
Unused. 
6 
Unused. 


5 
Set the interrupt flag in bit 5. 


4 
Set the interrupt flag in bit 4. 


3 
Set the interrupt flag in bit 3. 


2 
Set the interrupt flag in bit 2. 
1 
Set the interrupt flag in bit 1. 


o 
Set the interrupt flag in bit O. 
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~ 
minor 
command 
register 
bit description 
(continued) 
o 
SET1 
C 
This command 
is used to selectively 
set the interrupt flags in the upper byte (bits 15-8) 
of the statusO 
C 
register. 
o-I 
.":zJm<- 
m 
:E 


The SET1 command is selected by minor opcode15-12 
bits = 0011. 


The minor opcode7-0 
bits specify options for the command. 
If a bit is zero, then the specified option is 
not selected. 
7 
Set the interrupt flag in bit 15. 


6 
Set the interrupt flag in bit 14. 


5 
Set the interrupt flag in bit 13. 


4 
Set the interrupt flag in bit 12. 
3 
Set the interrupt flag in bit 11. 


2 
Set the interrupt flag in bit 10. 


1 
Set the interrupt flag in bit 9. 


o 
Set the interrupt flag in bit 8. 


OPERATED 
This command is used to: 


-Begin 
STATE, SCAN, or EXECUTE commands. 


- Abort SCAN or EXECUTE commands. 


- Enable EXECUTE commands to begin (usually from an EVENT pin). 


This command is also used to selectively clear the request flags (observable in the status1 register) used 
by EXECUTE commands. The similar OPERATE1 command 
is used to selectively 
set them. These flags 
affect the EXECUTE command in the following ways: 


- Request it to begin or end. 
- Request an awake command to resume. 
- Request an asleep command to resume. 


When 
the 
command 
acknowledges 
the 
request, 
the 
request 
flag 
is 
cleared 
and 
a 
matching 
acknowledge-interrupt 
flag is set. The affected command will alter the awake and alive status bits and set 
the appropriate finish, abort, suspend, end, resume, or begin interrupt flag when it responds. 


The OPERATEO command is selected by minor opcode15-12 
bits = 0100. 


The minor opcode7-0 
bits specify options for the command. 
If a bit is zero, then the specified option is 
not selected. 
7 
Begin a STATE, SCAN or EXECUTE command. 


6 
Abort a SCAN or EXECUTE command. 


5 
Enable an EXECUTE command to begin. 


4 
Unused. 


3 
Clear the EXECUTE command begin-request flag. 


2 
Clear the EXECUTE command resume-request 
flag. 


1 
Clear the EXECUTE command end-request flag. 


o 
Clear the EXECUTE command suspend-request 
flag. 


OPERATE1 
This command is used to: 


-Begin 
STATE, SCAN, or EXECUTE commands. 


- Abort SCAN or EXECUTE commands. 


- Enable EXECUTE commands to begin (usually from an EVENT pin). 
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minor 
command 
register 
bit description 
(continued) 
~ 


This command is also used to selectively set the request flags (observable in the status1 register) used by -> 
EXECUTE commands, 
The similar OPERA TEO command 
is used to selectively 
clear them. These flags LLI 
affect the EXECUTE command in the following ways: 
a: 
- Request it to begin or end. 
Q. 


- Request an awake command to suspend. 


- Request an asleep command to resume. 
ti 


When 
the 
command 
acknowledges 
the 
request, 
the 
request 
flag 
is 
cleared 
and 
a 
matching:J 
acknowledge-interrupt 
flag is set. The affected command will alter the awake and alive status bits and set C 
the appropriate finish, abort, suspend, end, resume, or begin interrupt flag when it responds. 
0 


The OPERATE1 command is selected by minor opcode15-12 
bits = 0101. 
a: 


The minor opcode7-0 
bits specify options for the command. 
If a bit is zero, then the specified option is Q. 


not selected. 
7 
Begin a STATE, SCAN or EXECUTE command. 


6 
Abort a SCAN or EXECUTE command. 
5 
Enable an EXECUTE command to begin. 


4 
Unused. 
3 
Set the EXECUTE command begin-request flag. 


2 
Set the EXECUTE command resume-request 
flag. 


1 
Set the EXECUTE command end-request flag. 


o 
Set the EXECUTE command suspend-request 
flag. 


OPERATE2 
The OPERA TE2 command is used to operate various functions. 


The OPERATE2 command is selected by minor opcode15-12 
bits = 0110. 


The minor opcode7-0 
bits specify options for the command. 
If a bit is zero, then the specified option is 
not selected. 
7 
Unused. 
6 
Capture status2, status1 and statusO. 
5 
Update counter21. 


4 
Update counter20. 


3 
Unused. 


2 
Capture counter1. 


1 
Operate counter1. 


o 
Update counter1. 


RESET 
This command is used to software-reset 
either selected functions or the entire 'ACT8990. 


The RESET command is selected by minor opcode15-12 
bits = 0111. 
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~ 
minor command register bit description (continued) 
o 
The minor opcode7-0 
bits specify options for the command. 
If a bit is zero, then the specified option is 
C 
not selected. 
C 
7 
Unused. 
o 
6 
Unused. 
-I 
5 
Unused. 


4 
Unused. 
=!! 
3 
Reset the request flag. 


oN 
2 
Reset the data buffers. 
m 
1 
Reset the interrupt flags. 
=:: 
0 
Software reset the entire' ACT8990. 
m:e major command register bits 


BIT 
DESCRIPTION 
0 
Major 
OpcodeO 


1 
Major Opcode1 


2 
Major Opcode2 


3 
Major Opcode3 


4 
Major Opcode4 


5 
Major Opcode5 


6 
Major Opcode6 


7 
Major Opcode 7 


8 
Major 
Opcode8 


9 
NUll 


10 
NUll 


11 
NUll 


12 
Major Opcode1 
2 


13 
Major Opcode1 
3 


14 
Major Opcode1 
4 


15 
Major Opcode15 


major command register bit description 


The major command register is set by the host to select a particular major command to be executed and 
to direct 
its operations 
while it is alive. The bits are not altered 
by the device. The major command 
register address (from AORS4-AORSO) 
is 01011. 


The act of writing an OPERATEO/1 
minor command with bit 7 set, causes the selected 
major command 
to begin. 


The major commands 
may require many clock 
periods to complete 
their operations, 
during which the 
awake 
and alive status 
bits are affected. 
When they finish, the finish interrupt 
flag is set. The major 
commands 
do not assert the ROY pin. 


Note that the major command register should not be written to while a major command is alive. 


major opcode8-0 
The major opcode8-0 
bits specify options for the command. 
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major opcode15-12 
The major opcode15-12 
bits select the major command: 
0000 
No effect. 


0001 
Select 
El STATE command to change the target-interface 
state. 
0010 
Select 
an EXECUTE command 
to cause the 
IEEE Standard 
1149.1 
instruction. 
Select a SCAN command 
to scan data and instructions 
between the IEEE Standard 
1149.1 
target and the 'ACT8990. 
No effect. 
No effect. 


3= 
UJ-> 
UJ 
IX: 
target 
to execute 
an Q. 


••••o 
:;)co 
1149.1 target(s). 
There are IX: 
Q. 


01XX 
1XXX 


Major commands 
cause the 'ACT8990 
to interface 
with its IEEE Standard 
three major commands: STATE, EXECUTE, and SCAN. 


STATE 
The STATE command is used to change the state of the target interface and target(s) from their current 
state to the state selected by the major opcode2-0 
bits. 


During the STATE command no action other than the state change occurs: 
- The event detectors and counters are ignored. 
-Counter1 
is ignored and not operated, even if the Run-Test/Idle 
state is entered. 


- The data buffers are ignored and not loaded from or stored to, even if the Shift-DR or Shift-IR states are 
entered. 
- The shifter-FIFO 
is ignored and not operated, even if the Shift-DR or Shift-IR states are entered. 


The 
command 
(see Figure 20) has two 
operating 
states 
that 
can be used together 
with the 
major 
opcode2-0 
bits by the Sequencer 
block to select which IEEE Standard 
1149.1 state the target interface 
and target(s) should be held in or moved to. The states are: 
- Dead: the command is either finished or not yet begun. 
- End: the Sequencer 
block is moving the target interface to the state selected 
by the major opcode2-0 
bits. 


If the current state and selected 
state are different, 
the state change (see Figure 1) uses the following 
rules: 
-If 
the current state is Test-Logic-Reset, 
then the change occurs first through the stable Run-Test/ldle 
state, then via temporary states only. 
-If 
the current state is not Test-Logic-Reset, 
then the change occurs via temporary states only. 


If the current state and selected 
state are the same, the state change (see Figure 1) uses the following 
rules: 
-If 
major opcode2 is 0 (the state is Test-Logic-Reset 
or Run-Test/Idle), 
then no change occurs. 
-If 
major opcode2 is 1 (the state is Shift-DR, Shift-IR, Pause-DR or Pause-IR), then the change occurs via 
temporary states only through the matching update and capture states, returning to the same state. 


The STATE command 
can be begun only by OPERATEO/1 
minor commands. 
Note that the EXECUTE 
command can be configured to behave like the STATE command by going directly to its end state after it 
begins, the difference 
being that the EXECUTE command can be begun by a signal on an EVENT pin via 
the event detectors and counters. 
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-a;a major command register bit description (continued) 
o The STATE command is selected by major opcode15-12 
bits = 0001. The major opcode11-4 
bits are ignored. 
g The major opcode2-0 
bits select the end state (the state of the target after the command ends). 
0 
000 
Test-Logie-Reset. 
....J 001 
Test-Logie-Reset. 


-, 
010 
Run-Test/Idle. 
-a 011 
Run-Test/Idle. 
;a 100 
Shift-DR. 
rn 101 
Shift-IR. 
< 110 
Pause-DR. 
m 111 
Pause-IR. 


=e 


The command 
finishes 
and the finish-Interrupt 
flag Is set when the 
target Interface and link 
ore In the end state. 
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major 
command 
register 
bit description 
(continued) 
~ 


EXECUTE 
- 
The EXECUTE command 
is used to make the target(s) execute instructions 
(in the Run-Test/Idle 
state) [i 
that have been shifted into their instruction register(s). 
a: 


The command 
(see Figure 21) has four operating 
states (dead, execute, sleep and end) that are used Q. 


together with the major opcode bits by the sequencer 
block to select which IEEE Standard 
1149.1 state I- 


the target interface and target(s) should be held in or moved to. 
0 


The combination 
of the command operating 
states and changes between these states caused by minor ::> 
commands, counter1, the event detectors, and counters allow the target(s) instructions to begin, suspend, C 
resume and end under host software or the 'ACT8990 hardware control. 
0 


When the 'ACT8990 
is configured for IEEE Standard 1149.1 target(s) (by setting the machine format1-0 a: 
and output format1-0 
control bits to zero), the command operating states are: 
Q. 


- Dead: the command is either finished or not yet begun. 
-Execute: 
the target interface is in (or moving to) the Run-Test/Idle 
state in which IEEE Standard 1149.1 
target(s) execute their instruction(s). 


- Sleep: the target interface 
is in (or moving to) the Pause-DR or Pause-IR states (as selected 
by the 
major opcode3 bit) in which IEEE Standard 1149.1 target(s) may not execute their instruction(s). 
- End: the command 
is about to finish and the sequencer block is moving the target interface to a state 
selected by the major opcode2-0 
bits. 


The command state may be changed by: 
- Host software: the OPERATEO/1 
minor commands 
may set and clear flags to request the command to 
begin, suspend, resume or end. 
-Host 
software: the OPERATEO/1 minor commands may request the command to abort. 


- The EXECUTE command 
itself: its major opcode4 bit may be set to automatically 
suspend itself every 
time it enters the execute state. 


- The event detectors 
and counters: 
they may set flags to request 
the command 
to begin, suspend, 
resume or end. 


- Counter1: it may set flags to request the command to suspend or end. 


The command 
is suspended by an EVENT pin via an event detector, 
by an OPERATEO/1 
command, 
or 
by counter1 
passing 
zero. The 
executing 
command 
goes to the 
sleep 
state 
selected 
by the 
major 
opcode3 bit in which it does not operate counter1. 
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~ 
major 
command 
register 
bit description 
(continued) 
o 
The command 
is ended by an EVENT pin via an event detector, 
by an OPERATEO/1 
command, 
or by 
C 
counter1 passing zero. The executing or sleeping command goes to the end state selected 
by the major 
C 
opcode2-0 
bits and finishes. End requests have priority over suspend or resume requests. 
o 
The command is resumed by an EVENT pin via an event detector or by an OPERATEO/1 
command. The 
-4 
sleeping command goes to the execute state selected by the major opcode3 bit in which it may operate 
"'U 
counter1. 


:0 
The command 
is begun by an EVENT pin via an event detector 
or by an OPERATEO/1 
command. The 
m< 
dead command goes to the end, sleep or execute state selected by the major opcode7-6 
bits. Attempts 
_ 
to set the begin-request flag are ignored until they are enabled by OPERATEO/1 commands. 


m 
The command is aborted by an OPERATEO/1 command. The executing or sleeping command goes to the 
:E 
sleep state selected 
by the major opcode3 bit and finishes. Abort requests have priority over suspend or 
resume requests. 


The alive status bit is asserted 
when the command 
begins and negated when it finishes. The awake 
status bit is one (the command is awake) when the target interface is moving to or already in the execute 
or end states. The awake status bit is zero (the command 
is asleep) when the target interface is moving 
to or already in the sleep state. 


This command allows only one contiguous block of execute states to be outstanding in the retimed link. If 
the command is asleep and a resume request occurs, the device will not respond until the link is empty of 
execute 
states. If the command 
is asleep or executing and an end or abort request occurs, the device 
responds immediately. 


The command finishes when the link is empty of execute and temporary states and holds only the end or 
sleep state. It then sets the finish flag (and possibly the abort flag). 


The EXECUTE command is selected by major opcode15-12 
bits = 0010. 


The major opcode11-9 
bits are ignored. 


The major opcode8 bit selects suspend and resume options. 
o 
The command 
clears only the respective 
suspend or resume requests when it suspends or 
resumes. 
The 
command 
clears 
both 
suspend 
and 
resume 
requests 
when 
it either 
suspends 
or 
resumes. 


The major opcode7-6 
bits select the begin options. 
00 or 01 
The 
command 
goes 
directly 
to the 
end 
state 
when 
it begins. 
It is similar 
to a STATE 
command but may be begun by EVENT pins. 


10 
The command goes directly to the sleep state when it begins. 


11 
The command goes directly to the execute state when it begins. 


The major opcode5-4 
bits select suspend, end, and abort options. 
00 
The command pauses or ends when counter1 passes zero. 
01 
The command pauses or ends when counter1 passes zero. 
10 
The command does not use counter1 and ends after a single execute state is sent. 


11 
The command does not use counter1 and aborts after a single execute state is sent. 


The 
major opcode3 
bit selects 
the execute 
and sleep states 
for 
IEEE Standard 
1149.1 operation 
if 
machine 
format1-0 
bits are 00. If machine 
format1-0 
bits are 01, 10, or 11, then other 
states 
are 
selected for TI internal manufacturing test mode. 
o 
Use Run-Test/Idle 
and Pause-DR states. 


1 
Use Run-Test/Idle 
and Pause-IR states. 
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flnl.h If the ho.t 
request. 
obort and 
pau.e state reached 
by the target 
Interface 
and link. 


Finish If the end 
state reached 
by the 
target 
Interface and link. 


TI0288-0361 
O. JULY 1990 
3= 
U.I-> 
U.Ia: 
D. 


~o 
::>coa: 
D. 


major 
command 
register 
bit description 
(continued) 


The major opcode2-0 bits selects the end state. 
000 
Test-Logic-Reset. 


001 
Test-Logic-Reset. 


010 
Run-Test/Idle. 


011 
Run-Test/Idle. 
100 
Shift-DR 
101 
Shift·lR. 


110 
Pause-DR. 


111 
Pause-IR. 


Su.pend 
request 
and 
not end 
request 
or 
abort request. 


The host or on 
EVENTpin request. 
the EXECUTE 
command to begIn. 


Set 
flnl.h 
Interrupt 
flag. 


NOTES:1. The begin, end, suspend, 
and resume requests 
are caused 
by elther the host 
writing OPERATEO/1command., 
by the detection and counting of e.ents 
on 
event 
pins. or by counter1 
posslng 
zero. 


2. Counter1 
posslng 
zero 
can cause 
pause 
or end 
requests. 


3. When the command begin., the target 
Interface goes to the e.ecute, 
pau.e, 
or end .tate. 
a•• elected by major opcodeS-4. 
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~ 
major 
command 
register 
bit description 
(continued) 
o 
SCAN 
C 
The SCAN command is used to scan instructions and data (in the Shift-IR or Shift-DR states) between the 
C 
'ACT8990 parallel write and read buffers and the target(s) serial instruction or data registers. 
o 
The command 
(see Figure 22) has four operating 
states 
(dead, scan, sleep and end) that 
are used 
-t 
together 
with the major opcode bits by the sequencer 
block to select which IEEE Standard 1149.1 state 
'1J 
the target interface and target(s) should be held in or moved to. 
XI 
The 
combination 
of 
the 
command 
operating 
states 
and 
changes 
between 
these 
states 
allow 
the 
m< 
command to perform all low-level scan functions. The host functions are limited to the following: 
1) before 
_ 
the command 
begins, selecting the number of bits to be scanned by loading the value into counter1 and 
m 
2) during the command, 
capturing the write and read buffer status in status2 register and appropriately 
:::e 
loading data to the write buffer or storing data from the read buffer. 


When the' ACT8990 is configured 
for IEEE Standard 
1149.1 target(s) (by setting the machine format1-0 
and output format1-0 
control bits to zero), the SCAN command operating states are: 


- Dead: the command is either finished or not yet begun. 
-Scan: 
the target interface 
is in (or moving to) the Shift-DR or Shift-IR state (as selected 
by the major 
opcode3 bit) in which the 'ACT8990 will scan data between itself and the target(s). 


-Sleep: 
the target interface is in (or moving to) the Pause-DR or Pause-IR state (as selected by the major 
opcode3 bit) in which the 'ACT8990 will not scan data between itself and the target(s). 


- End: the command 
is about to finish and the sequencer 
block is moving the target interface to a state 
selected by the major opcode2-0 
bits. 


The command state may be changed by: 
-Host 
software: the OPERATEO/1 minor commands 
may request the command to abort. 
- The Write Buffer: the command suspends and resumes the scanning of data (by entering its sleep and 
scan states) depending on the availability of data in the write buffer. 


- The Read Buffer: the command 
suspends the resumes the scanning of data (by entering its sleep and 
scan states) depending on the availability of space in the read buffer. 


- Counter1: 
the command 
ends (by entering 
its end state) when counter1 
passes zero and the correct 
number of bits have been scanned. 
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3= 
LLI 
The target registers are treated as a number of modules each containing 
a string of data. Each string is -> 
accessed 
with one or more SCAN commands. 
The string length is defined as one plus the value of the LLI 
counter1 
register, 
giving a range of one to 232 bits per SCAN command. 
The command 
ends when 
counter1 
passes zero, decrements 
to all ones, and all data bits are sent. The command then goes to the ~ 
end state and finishes. 


The SCAN command may be aborted by an OPERATEO/1 command. It responds in either the scan or the 1-0 
sleep states when on a word boundary by going to the sleep state and finishing. 
~ 


The alive status bit is asserted 
when the command 
begins and negated 
when it finishes. 
The awake Q 
status bit is one (the command is awake) when the target interface is moving to or already in the scan or 0 
end states. The awake status bit is zero (the command 
is asleep) when the target interface is moving to a: 
or already in the sleep state. 
a. 


The SCAN command 
does not allow the number of outstanding 
data bits to exceed 
the shifter-FIFO 
length as selected by the serial length control bit. 


The command finishes when the link is empty of scan and temporary states and holds only the stable end 
or sleep state. It then sets the finish flag (and possibly the abort flag). 


The SCAN command is selected by major opcode15-12 
bits = 0011. 


The major opcode11-6 
bits are ignored. 


The major opcode5-4 
bits select the suspend, end, and abort options. 


00 
The command ends when counter1 passes zero. 


01 
The command ends when counter1 passes zero and suspends after all bits are sent. 


10 
The command does not use counter1 and ends after a single bit is sent. 


11 
The command does not use counter1 and aborts after a single bit is sent. 


The major opcode3 bit selects the scan and sleep states. 
o 
Use Shift-DR and Pause-DR states. 


1 
Use Shift-IR and Pause-IR states. 


The major opcode2-0 
bits select the end state. 


000 
Test-Logie-Reset. 


001 
Test-Logie-Reset. 


010 
Run-Test/Idle. 


011 
Run-Test/Idle. 


100 
Shift-DR. 


101 
Shift-IR. 


110 
Pause-DR. 


111 
Pause-IR. 
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Finish If the host 
requests abort and 
pause state reached 
and the link Is empty of data. 


FInish If the end 
state reached and the 
link Is empty of data. 


Set 
flnlsh 
Interrupt 
flog. 


The data buffers 
request suspend 
or the host 
requests abort. 
The data buffers 
request resume 
and the host does 
not request abort. 


The host 
requests the 
SCAN command 
to begin. 


NOTES:1. The data buffers 
request suspend If read Is full and write Is empty. 


2. The data buffers 
request 
resume If read Is not full and write Is not empty. 


3. The command 
Is begun and aborted 
by the host writing 
OPERATEO/1commands. 
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DESCRIPTION 
BIT 
COUNTER1 
UPDATEO 
COUNTER1 
UPDATE1 


0 
Counter1 
UpdateO 
Counter1 
Update16 


1 
Counter1 
Update1 
Counter1 
Update17 


2 
Counter1 
Update2 
Counter1 
Update18 


3 
Counter1 
Update3 
Counter1 
Update19 


4 
Counter1 
Update4 
Counter1 
Update20 


5 
Counter1 
Update5 
Counter1 
Update21 


6 
Counter1 
UpdateS 
Counter1 
Update22 


7 
Counter1 
Update 7 
Counter1 
Update23 


8 
Counter1 
Update8 
Counter1 
Update24 


9 
Counter1 
Update9 
Counter1 
Upilate25 


10 
Counter1 
Update10 
Counter1 
Update26 


11 
Counter1 
Update11 
Counter1 
Update27 


12 
Counter1 
Update12 
Counter1 
Update28 


13 
Counter1 
Update13 
Counter1 
Update29 


14 
Counter1 
Update14 
Counter1 
Update30 


15 
Counter1 
Update15 
Counter1 
Update31 


counter1 update1-0 
registers bit description 


The counter1 
update1-0 
registers are set by the host to configure the 'ACT8990 
before a command 
is 
executed. The bits are not altered by the device. The counter1 
updateO register address (from ADRS4- 
ADRSO) is 01100. The counter1 update1 register address (from ADRS4-ADRSO) 
is 01101. 


Counter1 
update registers load the 32-bit counter 
used in major commands. 
Registers 0 and 1 are the 
least and most significant words. Bits 0 and 15 are the least and most significant 
bits of each register. 


Reset causes the counter1 update register bits to be reset to all zeroes. Counter1 is usually loaded before 
major commands 
begin. It is also reloaded from these registers when it passes zero during EXECUTE 
commands 
if the counter control bits are appropriately 
set. 


These registers are loaded to the counter by the OPERATE2 command. 
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~ 
counter2 
updateO, counter2 
update1 register bits 
o 
C 
Co 
~ 
"'0 
::Dm<- 
m 
=e 


DESCRIPTION 
BIT 
COUNTER2 
UPDATEO 
COUNTER2 
UPDATE1 


0 
Counter2 
UpdateO 
Counter2 
Update16 


1 
Counter2 
Update1 
Counter2 
Upd8te17 


2 
Counter2 
Update2 
Counter2 
Update18 


3 
Counter2 
Update3 
Counter2 
Update19 


4 
Counter2 
Update4 
Counter2 
Update20 


5 
Counter2 
Update5 
Counter2 
Update21 


6 
Counter2 
Update6 
Counter2 
Update22 


7 
Counter2 
Update 7 
Counter2 
Update23 


8 
Counter2 
Update8 
Counter2 
Update24 


9 
Counter2 
Update9 
Counter2 
Update25 


10 
Counter2 
Update10 
Counter2 
Update26 


11 
Counter2 
Update11 
Counter2 
Update27 


12 
Counter2 
Update12 
Counter2 
Update28 


13 
Counter2 
Update13 
Counter2 
Update29 


14 
Counter2 
Update14 
Counter2 
Update30 


15 
Counter2 
Update15 
Counter2 
Update31 


counter2 
update1-0 
registers 
bit description 


The counter2 
update1-0 
registers are set by the host to configure the 'ACT8990 
before a command 
is 
executed. The bits are not altered by the device. The counter2 
updateO register address (from ADRS4- 
ADRSO) is 01110. The counter2 update1 register address (from ADRS4-ADRSO) 
is 01111. 


Counter2 update registers load counter20 and counter21. When concatenated, 
registers 0 and 1 are the 
least and most significant words. Bits 0 and 15 are the least and most significant 
bits of each register. 


Reset causes the counter2 update register bits to be reset to all zeroes. Counter20/21 
are usually loaded 
before major commands 
begin. They are also reloaded from these registers when they pass zero or as 
decided by an EVENT pin (external update) if the counter control bits are appropriately 
set. 


These 
registers are loaded to the counter 
by the OPERA TE2 command 
and when the counter20 
and 
counter21 update inverted control bits are zero. 
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BIT 
DESCRIPTION 


0 
EvenlO 
Detect 


1 
Event1 
Detect 


2 
Event2 
Detect 


3 
Event3 
Detect 


4 
Counter1 
Execute 


5 
Counler1 
Scan 
6 
Null 
7 
Null 
8 
Suspend 
Acknowledge 
9 
End Acknowledge 


10 
Resume 
Acknowledge 


11 
Begin 
Acknowledge 


12 
Buffer 
Error 


13 
Buffer 
Ready 


14 
Abort 


15 
Finish 


statusO register 
bit description 


The 
host 
may only read the 
statusO register. 
It is used to examine 
the 
'ACT8990 
during 
and after 
commands. 
The bits are altered 
by the device 
when 
an OPERATE2 
command 
occurs. 
The 
statusO 
register address (ADI'lS4-ADRSO) 
is 10000. 


This register holds the interrupt flag bits that indicate a specific status condition that has occurred 
in the 
device. If the matching interrupt-enable 
bit in the controlO register is set, then the INT pin will be asserted. 
The interrupt flags are selectively cleared and set by the CLEARO/1 and SETO/1 commands. 


These bits are loaded from the interrupt flags by an OPERATE2 command. 


eventO detect 
This flag indicates if an event has been detected by event detectorO. 
o 
No. 


1 
Yes. 


event1 detect 
This flag indicates if an event has been detected by event detector1. 
o 
No. 


1 
Yes. 


event2 detect 
This flag indicates if an event has been detected by event detector2. 
o 
No. 
1 
Yes. 


event3 detect 
This flag indicates if an event has been detected by event detector3. 
o 
No. 


1 
Yes. 
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~ 
statu sO register bit description (continued) 
o 
counter1 execute 
C 
This flag indicates 
if counter1 
has passed zero, as configured 
by the control8 
register, 
usually for an 
C 
EXECUTE command. 
o 
0 
No. 
-t 
1 
Yes. 


"0 
:IJm:s 
m:e 


counter1 scan 
This flag indicates if counter1 has passed zero during a SCAN command. 
o 
No. 


1 
Yes. 


suspend acknowledge 
This flag indicates if an EXECUTE command has responded to a suspend request. 
o 
No. 


1 
Yes. 


end acknowledge 
This flag indicates if an EXECUTE command has responded to an end request. 
o 
No. 


1 
Yes. 


resume acknowledge 
This flag indicates if an EXECUTE command has responded to a resume request. 
o 
No. 


1 
Yes. 


begin acknowledge 
This flag indicates if an EXECUTE command has responded to a begin request. 
o 
No. 
1 
Yes. 


buffer error 
This bit indicates 
if a buffer error has occurred 
(i.e., an over-write 
or under-read 
to the write and read 


buffers). 
o 
No. 
1 
Yes. 


buffer ready 
This bit indicates if the data buffers are ready for reading. This occurs when: 
- Only the write buffer is used and becomes empty. 
- Only the read buffer is used and becomes full. 
- Both are used, where the write buffer becomes empty and the read buffer becomes full. 


o 
No. 


1 
Yes. 


abort 
This flag indicates if a major command has aborted. 
o 
No. 
1 
Yes. 


finish 
This flag indicates if a major command has finished. 
o 
No. 


1 
Yes. 


TEXAS 
." 
INSTRUMENTS 


SN54ACT8990, 
SN74ACT8990 
TEST BUS CONTROLLERS 


BIT 
DESCRIPTION 


0 
EventO Level 


1 
Event1 
Level 


2 
Event2 
Level 


3 
Event3 
Level 


4 
Null 


5 
Null 
6 
Null 
7 
Null 
8 
Suspend 
Request 
9 
End Request 


10 
Resume 
Request 


11 
Begin 
Request 


12 
Null 


13 
Null 


14 
Awake 


15 
Alive 


status1 register bit description 


The 
host 
may only 
read the status1 
register. 
It is used to examine 
the 
'ACT8990 
during 
and after 
commands. 
The 
bits are altered 
by the 
device 
when 
an OPERATE2 
command 
occurs. 
The status1 
register address (ADRS4-ADRSO) 
is 10001. 


These bits are loaded from the internal status signals by an OPERATE2 command. 


eventO level 
This flag indicates the level of this pin. 
o 
Low. 


1 
High. 


event1 level 
This flag indicates the level of this pin. 
o 
Low. 
1 
High. 


event2 level 
This flag indicates the level of this pin. 
o 
Low. 


1 
High. 


event3 level 
This flag indicates the level of this pin. 
o 
Low. 
1 
High. 
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;g status1 
register 
bit description 
(continued) 


suspend request 
This flag indicates if an EXECUTE command has been requested to suspend. 
o 
No. 
1 
Yes. 


end request 
This flag indicates if an EXECUTE command has been requested to end. 
o 
No. 
1 
Yes. 


resume request 
This flag indicates if an EXECUTE command has been requested to resume. 
o 
No. 
1 
Yes. 


begin request 
This flag indicates if an EXECUTE command has been requested to begin. 
o 
No. 


1 
Yes. 


awake 
This status bit indicates the state of major commands. 
o 
A major command is alive and asleep, or none are alive. 
1 
A major command is alive and awake, or ending. 


The target-interface 
send functions 
are moving towards 
or already in the execute 
or scan state when 
awake during EXECUTE or SCAN commands. The target-interface 
send functions are moving towards or 
already in the end state selected 
by major opcode2-0 
when ending during STATE, EXECUTE or SCAN 
commands. 


alive 
This status bit indicates the state of major commands. 
o 
No command is alive. 
1 
A major command is alive. 
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BIT 
DESCRIPTION 


0 
Target 
Interface 
Stateo 


1 
Target 
Interface 
State1 


2 
Target 
Interface 
State2 


3 
Target 
Interface 
State3 


4 
Null 


5 
Null 
6 
Null 


7 
Null 


8 
Write OK Inverted 
9 
Write 
Empty 
Inverted 


10 
Null 


11 
Null 


12 
Read OK 


13 
Read Full 


14 
Null 


15 
Null 


status2 register bit description 


The 
host 
may only 
read the status2 
register. 
It is used to examine 
the 
'ACT8990 
during and after 
commands. 
The 
bits are altered 
by the 
device 
when 
an OPERA TE2 command 
occurs. 
The 
status2 
register address (ADRS4-ADRSO) 
is 10010. 


These bits are loaded from the internal status signals by an OPERA TE2 command. 


target interface st~lte2-0 
These bits indicate which stable state the target interface is sending. 
000 
Test-Logie-Reset. 


001 
Test-Logie-Reset. 


010 
Run-Test/Idle. 


011 
Run-Test/Idle. 


100 
Shift-OFt 


101 
Shift-IR. 


110 
Pause-DR. 


111 
Pause-IR. 


target interface state3 
This bits indicates if the target interface is sending a stable state or a temporary state. 
o 
The target is in the stable state indicated by bits 2-0. 


1 
The target interface is in a temporary state and bits 2-0 
are all zeroes. 


write OK inverted 
This bit indicates the status of the write buffer at all times. It is active if at least one word of the buffer is 
empty. 
o 
1 
At least one word of the serial write buffer is empty. 
The serial write buffer is full. 
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write empty Inverted 
This bits indicates 
the status of the write buffer at all times. If the buffer is empty, two words may be 
written into it. 
o 
The serial write buffer is empty. 


1 
The serial write buffer is not empty. 


read OK 
This bit indicates the status of the read buffer at all times. When active, at least one word is full and may 
be read. 
o 
1 
The serial read buffer is empty. 
At least one word of the serial read buffer is full. 


read full 
The status of this bit indicates the condition of the serial read buffer at all times. 
o 
At least one word of the serial read buffer is empty. 


1 
Both words of the serial read buffer are full. 


BIT 
DESCRIPTION 
0 
Null 
1 
Null 


2 
Null 


3 
Null 


4 
Null 
5 
Null 
6 
Null 


7 
Null 
8 
Null 
9 
Null 
10 
Null 


11 
Null 


12 
Null 


13 
Null 


14 
Null 


15 
Null 


status3 register bit description 


The status3 register address (ADRS4-ADRSO) 
is 10011. 


All bits in this register are null; writes have no effect and reads obtain zeroes. 
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DESCRIPTION 
BIT 
CAPTUREO 
CAPTURE1 


0 
Captureo 
Capture16 


1 
Capture1 
Capture17 


2 
Capture2 
Capture18 


3 
Capture3 
Capture19 


4 
Capture4 
Capture20 


5 
Capture5 
Capture21 


6 
Capture6 
Capture22 


7 
Capture7 
Capture23 


8 
Capture8 
Capture24 


9 
Capture9 
Capture25 


10 
Capture10 
Capture26 


11 
Capture11 
Capture27 


12 
Capture12 
Capture28 


13 
Capture13 
Capture29 


14 
Capture14 
Capture30 


15 
Capture15 
Capture31 


capture1-0 
registers bit description 


The host may only read the capture1-0 
registers. They are used to examine the 'ACT8990 
during and 
after commands. T e bits are altered by the device when an OPERATE2 command occurs. The captureO 
register address (ADRS4-ADRSO) 
is 10100. The capture1 register address (ADRS4-ADRSO) 
is 10101. 


These registers hold the value of counter1. They are loaded from counter1 by an OPERATE2 command 
or when the capture enable1 bit is set. 


capture15-0 
The captureO register stores the current value of the counter1 least significant word. Bits 0 and 15 are the 
least and most significant bits, respectively. Reset causes this register to reset to all zeroes. 


capture31-16 
The capture1 register stores the current value of the counter1 
most significant word. Bits 16 and 31 are 
the least and most significant bits, respectively. Reset causes this register to be reset to all zeroes. 
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BIT 
DESCRIPTION 


0 
Read BufferO 


1 
Read Bufferl 


2 
Read Buffer2 


3 
Read BufferS 


4 
Read Buffer4 


5 
Read Buffer5 


6 
Read BufferS 


7 
Read Buffer7 
8 
Read BufferS 


9 
Read Buffer9 


10 
Read Bufferl0 


11 
Read Bufferll 


12 
Read Buffer12 


13 
Read Buffer13 


14 
Read Buffer14 


15 
Read Buffer15 


read buffer register bit description 


The host may only read this register. It is used to access the read buffer used by the SCAN commands. 
The read buffer register address (ADRS4-ADRSO) 
is 10110. 


read buffer15-0 
These bits are the most significant word of the two words that make up the read buffer. 


BIT 
DESCRIPTION 


0 
Write 
BufferO 


1 
Write 
Bufferl 


2 
Write Buffer2 


3 
Write BufferS 


4 
Write 
Buffer4 


5 
Write Buffer5 


6 
Write BufferS 


7 
Write Buffer7 


8 
Write 
BufferS 


9 
Write Buffer9 


10 
Write 
Bufferl0 


11 
Write 
Bufferl1 


12 
Write 
Buffer12 


13 
Write 
Buffer13 


14 
Write 
Buffer14 


15 
Write 
Buffer15 


write buffer register bit description 


The 
host 
may only write 
to this 
register. 
It is used to access 
the write 
buffer 
used 
by the 
SCAN 
commands. The write buffer register address (ADRS4-ADRSO) 
is 10111. 


write buffer15-0 
These bits are the most significant word of the two words that make up the write buffer. 
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absolute 
maximum ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 
~ 


Supply voltage range, VCC 
-0.5 
V to 7 V:> 
Input voltage range, VI (see Note 1) ....................................•.. 
-0.5 
V to VCC + 0.5 V LLI 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V a: 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
± 20 mA a.. 


Output clamp current, 10K (VI < 0 or VI > VCC)... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (Vo = 0 to VCC)........................................... 
±50 
mA I- 


Continuous current through VCC or GND pin 
± 200 mA 0 
Storage temperature 
range 
- 65·C to 150·C ::J 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only C 
and functional 
operation 
of tile device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 0 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
a: 
NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 
a.. 


SN54ACT8990 
SN74ACT8990 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vce 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input volt<lge 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
Vce 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


10H 
High-level 
output 
current 
-8 
-8 
mA 


10L 
Low-level 
output 
current 
8 
8 
mA 


Ii.tIli.v 
Input transition 
rise or fall rate 
0 
10 
0 
10 
nslY 


TA 
Operating 
free-air 
temperature 
55 
125 
0 
70 
·C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range 
(unless otherwise 
noted) 


TA = 25·C 
SN54ACT8990 
SN74ACT8990 
PARAMETER 
VCC 
TEST 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


10H - 
20p.A 
4.4 
4.4 
4.4 


VOH 
4.5V 
10H - 
8mA 
3.7 
3.7 
3.7 
V 


5.5V 
10H - 
-20p.A 
5.4 
5.4 
5.4 


10L - 
20 p.A 
0.1 
0.1 
0.1 
VOL 
4.5 Vto 
5.5 V 
10L - 
8mA 
0.5 
0.5 
0.5 


V 


ADRS, RD, WR, TCKI 
5.5V 
VI - 
VCC or GND 
±1 
±1 
±1 
p.A 


II 
VI - 
VCC 
±1 
±1 
±1 
All others 
5.5V 
VI - 
GND 
-70 
p.A 


TOO, TMS, 
INT, RDY 
5.5V 
Vo 
- 
VCC or GND 
±10 
±10 
±10 
p.A 


10Z 
Allotherst 
Vo 
- 
Vce 
±10 
±10 
±10 
5.5V 
Vo 
- 
GND 
-70 


p.A 


Ice 
5.5V 
VI - 
Vce 
or GND, 
10 - 
0 
450 
450 
p.A 
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;g timing requirements over recommended 
operating free-air temperature 
range (see Note 2) 
o 
Cc:o-t 


"tJ 
::D 
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SN74ACT8990 


MIN 
MAX 
MIN 
MAX 
UNIT 


fclock 
Clock frequency 
MHz 


TCKI high or low 


TRSTlow 
tw 
Pulse duration 
WRlow 
ns 


EVENT3-0 high or low 
TD11-0 before TCKI t 


tsu 
Setup time 
EVENT3-0 before TCKI t 
ns 
ADRS4-0 and DATA15-0 before WR t 


TD11-0 after TCKI t 


th 
Hold time 
EVENT3-0afterTCKlt 
ns 
ADRS4-0 and DATA15-0 afterWR t 
TRST high to RDY low 


tr 
Recovery time 
WR t 
to RDY low 
ns 
RD t 
to RDY low 


switching characteristics over recommended operating free-air temperature range, 
Vcc 
= 5 V ± 0.5 V 


FROM 
TO 
SN54ACT8990 
SN74ACT8990 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
UNIT 


fmax 
TCKI 
MHz 


tPLZ 
TRST t 
RDY,INT, DATA15-0 
tPHZ 
ns 


tPZL 
'fAST t 
mYi',INT, DATA15-0 
tPZH 
ns 


tpLZ 
TRST t 
TMS/EVENT 
tPHZ 
ns 


tpZL 
TRST t 
TMS/EVENT 
tPZH 
ns 


tpLZ 
RDt 
DATA15-0 
tPHZ 
ns 


tPZL 
RDt 
DATA15-0 
tPZH 
ns 


tpLZ 
'fCK[ t 
TCKO, TMS5-0, TOO 
tPHZ 
ns 


tPZL 
'fCK[ t 
TCKO, TMS5-0, TOO 
tPZH 
ns 


tpLZ 
TOFFt 
TCKO, TMS5-0, TOO 
tPHZ 
ns 


tPZL 
TOFFt 
TCKO, TMS5-0, TOO 
tPZH 
ns 


tPLZ 
TCKi t 
EVENT3-0 
tpHZ 
ns 


tPZL 
'fCK[ t 
EVENT3-0 
tPZH 
ns 


tPLZ 
TOFFt 
EVENT3-0 
tPHZ 
ns 


tPZL 
TOFFt 
EVENT3-0 
tPZH 
ns 
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switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
Vcc = 5 V ± 0.5 V (continued) 


FROM 
TO 
SN54ACT8990 
SN74ACT8990 
PARAMETER 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
UNIT 


tPLH 
'mSTt 
INT, ROY 
tPHL 
ns 


tPLH 
'fRSf .! 
TOO, TMS1-0 
ns 


tPLH 
ADRS4-0 
DATA15-0 
tPHL 
ns 


tPLH 
vmt 
ROY 
tPHL 
ns 


tpLH 
mi.! 
DATA15-0 
tPHL 
ns 


tPLH 
riOt 
ROY 
ns 


tPHL 
ROY .! 
RD 
ns 


tPLH 
TCKI 
INT 
tPHL 
ns 


tpLH 
TCKI.! 
TCKO, 
TMS5-0, 
TOO 
tPHL 
ns 


tPLH 
~t 
TCKO, 
TMS5-0, 
TOO 
tPHL 
ns 


tpLH 
TCKI.! 
EVENT3-0 
tpHL 
ns 


tPLH 
rnFFt 
EVENT3-0 
tPHL 
ns 
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."JJg direct links 
C 
A direct link is a connection 
between the 'ACT8990 and targets that does not delay the target interface 
o 
signals more than one clock period. Typically, it is pin to pin or uses TIL 
buffer devices. This method is 
-I 
used when the output buffer delay plus external buffer and cable delays meet the required setup timing 


." 
values. 


JJ 
A direct link to a target is shown in Figure 23. The 'ACT8990 TOI, TOO, and TMS pins are connected 
to 
m 
the TOO, TOI, and TMS pins of the target. The test clock is input and output on the TCKI and TCKO pins. 


<- 
m 
=E 


Two Parallel Chains of Targets with Separate TMS Inputs 


Remote Target Devices 
~ 
A. 
~ 


TCK 
'" 
'" 
0 
~ 
•... 
Local 
Target 
0 
VI 
Device 
0 
::E 5 
•... •... 
•... 


TOlD 


Tt.lSO 


TOil 


Adding this buffer 
removes 3-state 
function 
on the target TOOso the controller 
requires separate local and remote TOls 
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3= 
LLI- 
retimed links 
> 


A retimed link is an arrangement 
of one or more flip-flops 
in the connection 
between the 'ACT8990 
and LLI 
the target. Retimed links buffer and retime the target interface signals to meet the proper setup and hold 
a::Q. 


time requirements 
between the 'ACT8990 
and its targets. This may be required when the clock rate is 
high and either thE) target is at a distance or the connection 
involves fanout or TIL 
buffer devices. The I- 


length of the link is the total number of flip-flops in the outgoing and return paths. The 'ACT8990 supports 0 
retimed links up to 31 bits long. 
::J 


A retimed 
link to a target 
is shown in Figure 24. The TOI, TOO, and TMS pins of the 'ACT8990 
are 0 
connected 
to the target TOO, TOI, and TMS pins. The test clock is input and output on the TCKI and 0 
TCKO pins. The presence of the flip-flops delays the signals at the T011-0 
and EVENT3-0 
pins relative a:: 


to the target 
interface 
state at the TMS5-0 
and TOO outputs. To provide the major commands, 
data Q. 


buffers and shifter-FIFO 
with the delayed mode source signal required to operate with retimed links, the 
mode source is passed through a link delay register whose length, set by the link delay4-0 
control bits, 


matches the link itself. This is shown in Figure 8. 


The STATE command 
finishes only when the requested 
state and equal numbers of temporary 
states 
have been sent and returned so that the whole link is in one stable state. 


The EXECUTE command 
allows only one contiguous 
block of execute 
states to be outstanding 
in the 
retimed link. It decodes the mode source and the delayed mode source to identify execute states as they 
are sent and returned. 
This ensures that the end of a prior block of states being returned 
has been 
reached 
before the next block of states is sent. This command 
finishes only when the requested 
end 
state and equal numbers of temporary states have been sent and returned so that the whole link is in one 
stable state. 


The SCAN command 
does not allow the number of outstanding 
data bits (the difference 
between 
the 
number of bits sent on TOO and the number of bits received on TOI) to exceed the shiffer-FIFO 
length 
selected 
by the serial length control 
bit (control4 
register bit 5). The number of outstanding 
data bits is 
counted by decoding the mode source and the delayed mode source to identify scan states as they are 
sent and returned. The SCAN command 
is used to control the operation 
of the shifter-FIFO. 
The scan 
command 
finishes 
only when the requested 
end state has been sent and returned 
so that the whole 
retimed link is in one stable state. 


For retimed 
links shorter than the selected 
shifter-FIFO 
length, the 'ACT8990 
scans data continuously 
without 
suspending 
the SCAN command. 
This is because it sends data bits from the shiffer-FIFO 
until 
matching data bits are returned from the target. The 'ACT8990 compensates 
for the delay of data within 
the link without a reduction in the data transfer rate. 


For retimed 
links longer that the selected 
shifter-FIFO 
length, the 'ACT8990 
scans data in bursts and 
periodically 
suspends the SCAN command. This is because all of the data bits from the shifter-FIFO 
are 
sent before matching data bits are returned from the target. The 'ACT8990 compensates 
for the delay of 
data within the link, but at a reduced data transfer rate. The host sees this as a slowing in the filling and 
emptying of the data buffer as the suspend and resume commands are handled with the 'ACT8990. 
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Clock 
Source 
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TCK 
" 


CI 
C1 
C1 
::D 
TWS 
10 
10 
10 
TWS 
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C1 
CI 
CI 


TOO 
10 
10 
10 
TO! 
TARGET 
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target 
switching 
:> 


When the 'ACT8990 
is linked to several parallel targets, its architecture 
allows the host to operate on UJa: 
them 
individually 
or in groups. A target 
may be operated 
on individually 
by setting the corresponding 
connect 
mode control bit to one while holding the other targets in some selected 
stable state with their a.. 


connect 
mode control bits set to zero. Targets may be operated on as a group when the connect 
mode I- 


control bits for all targets in the group are set to one and all other connect mode control bits are set to 0 
zero. 
:J 


Target switching is the method provided to suspend operations on one target and resume operations 
on C 
any other target. To support target switChing, the host must maintain records of the stable state, the link 0 
delay value, and the shifter string value for the targets that it is not currently operating on. 
a: 


When the host decides to suspend operations 
on target A, it allows any major command that is alive to a.. 


finish (end state). The connect 
data1 control bit is set to zero to disconnect 
all TMS pins and enter the 
loop back mode. The data in the shifter-FIFO 
from target A is stored and replaced 
with the data from 
target B by a short SCAN command whose end state matches that of target B. The link delay4-0 
control 
bits and connect mode5-0 bits are set to match the link to target B. The connect data1 control bit is set to 
one to connect all TMS pins and target B may be operated on. 
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SN54ACT8994 
..• 
FK PACKAGE 


SN74ACT8994 
••. 
FN PACKAGE 
(TOP VIEW) 


• 
Members 
of the Texas Instruments 
SCOPE'" 
Family of Testability 
Products 


• 
Compatible 
With the IEEE Standard 
1149.1 


(JTAG) Serial Test Bus 


• 
Operation 
is Synchronous 
to the JTAG Test 
Clock (Offline 
Mode) or System 
Clock(s) 


(Online 
Mode) 


• 
Each Contain 
a 1024-Word 
by 16-Bit 
Random-Access 
Memory 
(RAM) to Store the 
States of a Digital 
Bus 


• 
Direct 
Memory 
Access 
(DMA) Speeds 
Memory 
and Register 
File Read/Write 
Operations 


• 
Perform 
Parallel Signature 
Analysis 
(PSA) of 


Inputs 
with User-Definable 
Tap Bits 


• 
Inputs 
Are Maskable 
During 
PSA Operations 


• 
Cascaded 
PSA Mode Allows 
Compression 
of Data Paths> 
16 Bits in Width 


• 
Compatible 
with Tl's ASSET'" 
(Automated 
Support 
System 
for Emulation 
and Test) Software 


• 
Each Contain 
Tl's Event Qualification 
Module 
for Real-Time 
System 
Test 


• 
Eight Protocols 
for On-line Signal Monitoring 
and Test Operations 


• 
Inputs 
are TIL-Voltage 
Compatible 


• 
Power-Down 
Mode When RAM is Idling Reduces 
Power 
Dissipation 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) 1-J.LmProcess 


• 
Package 
Options 
Include 
Plastic and Ceramic 
Chip Carriers 


01 ~5 
• 
DO J6 


ClK1 J7 
ClK2 
8 


ClK3 


TMS 


TCK 


2. 


23 


22 


21 


10 
20 


11 
19 
12 13 1. 15 16 17 18 


description 


The' ACT8994 digital bus monitor (DBM) is designed to monitor and/or 
store the value of a digital bus up 
to sixteen bits in width. It resides in parallel with the bus being monitored. 


Data clocked 
into the device can be stored in a scannable 
random-access 
memory (RAM). Up to 1024 
words of sixteen bits can be stored. A parallel signature analysis (PSA) can also be performed on the data 
or on the contents of the memory. This allows the designer to check the signature after a predetermined 
number of clock cycles and examine up to 1024 prior patterns if an error is detected. 


The •ACT8994 can be operated in an on-line or off-line mode. In the on-line mode, the device operates 
synchronously 
to one or more of the external 
clock 
(CLK1-CLK3) 
inputs and/or 
the JTAG test clock 


(TCK) generated by the programmable 
clock interface (PCI) circuit, which allows real-time system tests to 
be performed by using the system c1ock(s) to control operation of the device. 


PRODUCT 
PREVIEW 
documents 
conulln 
information 
on ptOductl 
:r.~~~::~=~r~·Of~~~=':: 
reserves the right to change ~lCOntlnue 
the" 
produeta 


without 
notice. 
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description 
(contlnUE!d) 
~ 


In the off-line mode, the device operates synchronously 
to TCK according to IEEE Standard 1149.1. The -> 
test access port (TAP) monitors TCK and the level of the test mode select (TMS) input to issue control UJ 
signals and direct the device through its states (see Figure 1). 
a: 


In the on-line 
mode, the event qualification 
module 
(EQM) allows 
data sample, 
storage, 
and/or 
PSA Q. 


operations 
to be performed according to one of eight protocols. 
Register files in the EQM store compare 
patterns that allow the user to define specific values of the 16-bit bus for which the test operations are to 1-0 
be performed. Additional register files are provided for data mask patterns that cause the device to ignore _ 
data 
appearing 
on 
any 
combination 
of 
the 
data 
(D) inputs. 
Event-qualification-in 
(EQI) 
and 
event- - 
qualification-out 
(EQO) pins allow global event qualification 
test schemes to be developed. 
Eight event- C 
qualification 
protocols include various start/stop, 
start/pause/resume, 
and do-while algorithms. 
0 


The 1024-word by 16-bit RAM can be serially written to or read from one address at a time or via direct g: 
memory access (DMA) instructions 
provided to speed transfer of large amounts of data to and from the 
RAM. DMA is also implemented 
for accessing 
the register files in the 
EQM. IEEE Standard 
1149.1- 


compatible 
read and write instructions are included. 


There are two methods for initiating 'ACT8994 
DMA operations. The first method monitors the serial data 
stream on the test data in (TDI) input and starts DMA when an expected 8-bit pattern is recognized. The 
second method initiates DMA when the TAP enters the Shift-DR TAP state from Pause-DR. 


Many of the functional 
characteristics 
of the' ACT8994 are user-definable, 
greatly increasing the flexibility 
and versatility 
of the device. 
Any combination 
of data bits can be masked from 
PSA and/or 
storage 
operations, 
and the user defines the tap bits for parallel signature generation. 
Many of the internal error 


and status signals can be output via EQO to monitor real-time test operations. 


The RAM can be powered down when it is not being accessed, greatly decreasing total power dissipation. 


The polynomial 
input/output 
(PIO) is a bidirectional 
pin used when cascading 
more than one DBM in a 
PSA operation. PIO is used as a feedback TAP for the PSA algorithm. 


The device contains nine serial shift registers. For all registers, the most significant bit (MSB) is defined to 
be the bit nearest TO!. The least significant bit (LSB) is defined to be the bit nearest test data out (TOO). 


The SN54ACT8994 
is characterized 
for operation 
over the full military temperature 
range of - 55·C to 
125·C. The SN74ACT8994 
is characterized for operation from O·C to 70·C. 
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functional 
block diagram 
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TAP/ 
Instruction 
Register 
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~ 
signal descriptions 


TOI-Test 
Data In 
One of the four pins required by IEEE Standard 1149.1. TDI is the serial input for shifting data through the 
instruction 
register or one of the data registers. An internal pullup forces TDI high if left floating 
or if a 
board continuity failure leaves the pin open. 


TOO-Test 
Data Out 
One of the four pins required by IEEE Standard 1149.1. TDO is the serial output for shifting data through 
the instruction register or data registers. 


TCK- 
Test Clock 
One of the four pins required by IEEE Standard 1149.1. Operation of the' ACT8994 in the off-line mode is 
synchronous 
to TCK. Data is captured on the rising edge of TCK and outputs change on the falling edge 
of TCK. 


TMS- 
Test Mode Select 
One of the four pins required by IEEE Standard 
1149.1. The level of TMS at the rising edge of TCK 
directs the' ACT8994 through its states (see Figure 1). An internal pullup forces TMS high if left floating or 
if a board continuity failure leaves the pin open. 


015-0Q-Oata 
Inputs 
This sixteen-bit bus inputs data to be compressed 
and/or 
stored. Each bit can be individually masked so 
that it is not comprehended 
during test operations. 


CLK1/CLK2/CLK3-Clock 
1-Clock 
3 
In the on-line mode, operation 
of the •ACT8994 is synchronous 
to one or a combination 
of these clocks 
and/or 
TCK. The programmable 
clock interface (PCI) circuit monitors the clock inputs and issues the on- 


line clock to the device. 


Plo-Polynomial 
Input/Output 
This I/O 
pin is used when cascading 
more than one DBM to provide signature analysis on more than 
sixteen bits. Its configuration 
as an input or output depends on the significance 
(most, middle, or least) of 
the DBM in the scan path. 


EQI-Event 
Qualification 
In 
This pin accepts 
data from the outside world when the •ACT8994 
operates 
in the on-line 
mode. This 
allows test operations 
to be performed 
when a user-defined 
condition 
exists. Eight protocols 
for on-line 
test operations are implemented 
in the •ACT8994. 


EQo-Event 
Qualification 
Out 
This pin outputs 
signals when certain 
conditions 
have been observed. 
It can be configured 
to output 
sixteen different 
error and status signals during on-line monitoring. When more than one DBM is in use, 
the 
EQO outputs 
are typically 
wire-ANDed 
or wire-ORed 
together 
to 
implement 
global 
qualification 
schemes. 
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state 
diagram 
descril)tion 
~ 


The TAP proceeds through the states in Figure 1 according to IEEE Standard 1149.1. There are six stable - 
states (indicated by a looping arrow) and ten unstable states in the diagram. A stable state is defined as a ~ 
state the TAP can retain for consecutive 
TCK cycles. Any state that does not meet this criterion 
is an a:: 
unstable state. 
Q. 


There 
are two 
main paths through 
the state diagram, 
one to manipulate 
a data register 
and one to 
manipulate the instruction register. No more than one register should be manipulated at a time. 
t> 


The function performed 
in any state occurs on the rising edge of TCK after the state is entered, and the ::) 
function 
is also performed 
on the rising edge of TCK on the cycle in which the TAP state changes. 
For C 
example, 
the first shift operation 
in Shift-DR occurs on the first rising edge of TCK after the TAP has 0 
entered Shift-DR from either Capture-DR or Exit2-DR and the last shift occurs on the rising edge of TCK a:: 
in which the TAP state changes from Shift-DR to Exit1-DR. 
Q. 


Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 


Test-Logie-Reset 
In this state, the tost logic is inactive and an internal reset signal is applied to all registers in the device. 
During device operation, the TAP returns to this state in no more than five TCK cycles if TMS is high. The 
TMS pin has an internal pullup that forces it to a high level if left unconnected 
or if a board defect causes 
it to be open-circuited. 
The device powers up in the Test-Logie-Reset 
state. 


Passing 
through 
the 
Test-Logie-Reset 
state 
is equivalent 
to 
a power-down/power-up 
operation. 
All 
registers are set to their reset values during Test-Logie-Reset. 


Run-Test/Idle 
The TAP must pass through this state before executing any test operations. Storage and PSA operations 
in the off-line mode are executed in Run-Test/Idle, 


Select-OR-Scan, 
Select-IR-Scan 
No specific function is performed in these states, and the TAP exits either of them on the next TCK cycle. 
These states are provided to steer the TAP to the data and instruction register shift states. 


Capture-DR 
The selected 
data register is placed in the scan path (i.e., between 
TDI and TOO). Depending 
on the 
current instruction, data mayor 
may not be loaded or captured by the selected register on the rising edge 
of TCK in Capture-DR. 


Shift-DR 
In this state, data is serially shifted through the selected 
data register, from TDI to TOO, on each TCK 


cycle. The first shift does not occur until the first TCK rising edge after entering this state (i.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
Shift-DR), 


On the falling 
edge of TCK as the TAP enters 
Shift-DR 
from Capture-DR, 
TOO goes from the high- 
impedance 
state to the active state. If the TAP has not passed through the Test-Logie-Reset 
state since 
the last scan operation, TOO enables to the level dictated by the LSB of the selected data register. If the 
TAP has passed through the Test-Logie-Reset 
state since the last scan operation, TOO enables to a low 
level as the bypass register, which preloads with a logic 0, is selected after a reset. 


If the TAP enters Shift-DR from Exit2-DR, TOO enables to the value present before it was last disabled. 
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~ 
state 
diagram 
description 
(continued) 


During OMA operations, 
data is transferred 
to or from the RAM or register files while the TAP is in the 
Shift-DR state. During a OMA write operation, data is serially input via TOI but is not shifted out via TOO. 
When a OMA write operation is active, the value of TOO is unknown. 


During a OMA read operation, data is serially output via TOO and TOI is ignored. 


Exlt1-DR, Exlt2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-0R or Exit2-0R without recapturing the data register. TOO changes from the active state 
to the high-impedance 
state on the falling edge of TCK as the TAP changes from Shift-DR to Exit1-0R. 


When the TAP state changes from Shift-DR to Exit1-0R, the last shift occurs on the TCK cycle in which 
the state changes. 


Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. The device can also be configured to begin OMA read 
or write operations 
on either the RAM or the EQM register files if the TAP enters Pause-DR and then 
returns to Shift-DR via Exit2-0R. 


Update-DR 
If the current 
instruction 
calls for the shadow 
latches in the selected 
data register to be updated with 
current data, the latches are updated during this, and only this, state. 


Capture-IR 
The instruction 
register is preloaded with the IR status word (see Instruction 
register description) 
and 
placed in the scan path. 


Shlft-IR 
In this state, data is serially shifted through the instruction register, from TOI to TOO, on each TCK cycle. 
The first shift does not occur until the first TCK cycle after entering 
this state (I.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
On the falling edge of TCK in Shift-IR, TOO goes from the high-impedance 
state to the active state. If the 
TAP enters Shift-IR from Capture-IR, TOO enables to a high level. If the TAP enters Shift-IR from Exit2-IR, 
TOO enables to the value present before it was last disabled. 


EXit1-IR, Exlt2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction 
register. TOO changes from the active 
state to the 
high-impedance 
state 
on the falling 
edge of TCK as the TAP changes 
from 
Shift-IR 
to 
Exit1-1R. 


When the TAP state changes from Shift-IR to Exit1-IR, the last shift occurs on the TCK cycle in which the 
state changes. 


Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability 
of suspending 
and resuming shift operations without loss of data. EQO can be configured to output an error signal during 
Pause-IR if an invalid instruction has been loaded. 
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state diagram description 
(continued) 


Update-IR 
In this state, the latches shadowing 
the instruction 
register are updated with the new instruction. 
If an 
invalid instruction 
is present in the IR and the TAP enters this state, the BYPASS instruction 
is executed. 
If the TAP does not pass through Test-Logic-Reset 
before the next Capture-IR TAP state, Bit 7 of the IR 
preloads with a logic 0 during Capture-IR. 


TABLE 
1. REGISTER SUMMARY 


LENGTH 
REGISTER 
NAME 
SYMBOL 
(BITS) 
FUNCTION/CONTENTS 


Instruction 
IR 
8 
Issue command 
and control 
information 
to the device 


Test Cell 
TCR 
16 
PSA operations, 
compare 
functions 
on D inputs 


Control 
CTLR 
45 
Configuration 
and enable 
control, 
data mask and PSA tap bits 


RAM 
RAMR 
26/161 
Address 
and read/write 
data for 1024 x 16 RAM 


Event 
Qualification 
1 
EQR1 
32 
Control 
signals, 
EQM test instruction, 
16-bit 
loop counter 


Event 
Qualification 
2 
EQR2 
56/481 
Address 
and data for event 
count, 
expected 
data, and compare 
mask data 


Boundary 
Scan 
BSR 
24 
Capture 
and force 
test data at I/O periphery 


Header 
HR 
8 
DMA triggering/compare 
pattern 


Bypass 
BR 
1 
Removes 
the' 
ACT8994 
from the scan path 


•ACT8994 registers 


The device contains 
nine serial shift registers that contain the configuration 
data needed to run various 
test operations. 
Included in the registers are one eight-bit instruction 
register and eight data registers of 
varying lengths, Any register can be accessed via the TAP to load new data and/or 
examine existing data. 
Table 1 summarizes the registers, and Figure 2 shows how the data registers are connected. 
The select 
signals for MUX1 in the diagram are determined 
by the current instruction. The select signal for MUX2 is 
issued by the TAP. Unless one of the four OMA instructions 
is active, one of the registers between TOI 
and TOO is always selected for shift operations. 
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~ 
instruction 
register 
description 


The eight-bit instruction 
register (lR) contains the current instruction 
to the device. All operations 
of the 
device 
are dependent 
on the current 
instruction, 
which 
is decoded 
and latched 
to provide 
the proper 
control 
and enable 
signals for the test operation 
to be performed. 
The instructions 
supported 
in the 
'ACT8994, 
a description 
of the test, and the selected data register (Le., the data register placed between 
TOI and TOO for any subsequent shift operations) are shown in Table 2. 


The reset value of the IR is 81h. (In this datasheet, the values of registers are often given in hexadecimal 
format, indicated by the 'h' following 
the value.) Ouring Capture-IR, the instruction 
register preloads with 
the IR status word (see Table 3), which contains two status bits, IRERR and OVF. 


All valid instructions 
exhibit even parity. If the IR value does not exhibit even parity and the TAP enters 
the 
pause-IR 
state, 
the 
error 
signal 
IRERR 
(a logic 
0) is generated 
and 
is output 
via 
EQO if the 
appropriate 
bits in the control register are set. If an invalid instruction is updated, IRERR stays active and 
is loaded into bit 7 of the IR during the next Capture-IR TAP state (unless the TAP passes through Test- 
Logic-Reset 
in the interim). When an invalid instruction 
is loaded (Le., when the TAP enters Update-IR 
while an invalid instruction is in the IR), the BYPASS instruction is executed. 


The 
overflow 
(OVF) status 
signal 
is generated 
if the 
RAM address 
counter 
is incremented 
past 
its 
maximum value of 3FFh during a OMA or storage operation. OVF is active-high and is written to bit 6 of 
the IR during Capture-IR. A bit in the control 
register can be set to prohibit the address counter 
from 
overflowing, 
but OVF is still asserted if the test attempts to do so. 


Figure 3 shows the instruction register bits and order of scan. 
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BINARY 


OPCODE 
HEX VALUE 
INSTRUCTION 
SELECTED 
DATA 
REGISTER 


00000000 
OOh 
EXTEST 
Boundary 
Scan 


10000001 
81h 
BYPASS 
Bypass 


10000010 
82h 
SAMPLE/PRELOAD 
Boundary 
Scan 


00000011 
03h 
BYPASS 
Bypass 


10001000 
88h 
RUNN 
Bypass 


00001001 
09h 
RUNT 
Bypass 


10001110 
8Eh 
SCANCN 
Control 


00010001 
11h 
SCANEQN 
Event 
Qualification 
1 


0110ססoo 
60h 
READFILE 
Event 
Qualification 
2 


111ססoo1 
E1h 
WRITEFILE 
Event Qualification 
2 


11100010 
E2h 
READRAM 
RAM 


01100011 
63h 
WRITERAM 
RAM 


11100100 
E4h 
DMARIN 
RAMt 


01100101 
6Sh 
DMAROUT 
RAMt 


01100110 
66h 
DMAFIN 
Event Qualffication 
2t 


11100111 
E7h 
DMAFOUT 
Event Qualification 
2t 


11101000 
E8h 
SCANTCR 
Test Cell 


01101001 
69h 
READTCR 
Test Cell 


01101010 
6Ah 
INITRAM 
Bypass 


11101011 
EBh 
TOG RAM 
Bypass 


01101100 
6Ch 
PSARAM 
Bypass 


11101101 
EDh 
SCANHDR 
Header 


All other 
BYPASS 
Bypass 


t DMA 
Instructions 
are executed 
while 
in the Shill-DR 
TAP state 
and the normal 
TDI- 
TOO data flow is inhibited. 
The indicated 
data register 
is 
selected 
only 
if the TAP leaves 
and re-enters 
Shill-DR 
without 
loading 
a new 
instruction. 
If this happens, 
the DMA 
operation 
is aborted. 


IRBIT 
VALUE* 


7 
TRERrl 


6 
OVF 


S 
0 


4 
0 


3 
0 


2 
0 


1 
0 


0 
1 
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~ 
register 
scan timing 
o 
Figure 4 shows a timing diagram that illustrates an instruction 
register scan and a data register scan (in 
C 
this case, the bypass register) with the TAP beginning in the Test-Logie-Reset 
state. All register scans, 
c: 
with the exception of the OMA instructions, 
are executed in the same fashion. Note that the value of TOI 
o 
is a "don't 
care" until the first TCK rising edge after the TAP enters Shift-IR or Shift-DR (because the first 
-I 
shift does not occur until then) and that the last shift occurs on the TCK cycle in which the TAP state 
••• 
changes from Shift-IR to Exit1-IR or from Shift-DR to Exit1-0R. 
Also note that TOO is active only when 
:D 
the TAP state is Shift-IR or Shift-DR. 


I'T1<- 
I'T1:e 
--uI____ 
_ __11__ 


TOI (Y·?f i/·:?')·)\>l 
r>X>··;·«H--.fLJl<>\:}?/·q 


1:/::;;::/:\yn 
n·\:;i):\d_ILJ<\?\?1 


Other concepts are illustrated in the figure. As a BYPASS instruction (FFh) is shifted into the IR, the reset 
IR status word (B1h) is shifted out via TOO. After the IR is updated with BYPASS (cycle 16), the TAP 
moves 
through 
Select-OR-Scan 
and Capture-DR 
to Shift-DR 
and data is shifted 
through 
the 
bypass 
register. Since the bypass register is one bit wide (see bypass register description), the data is delayed 
by one bit from TOI to TOO. Another important note is that the last bit shifted into the bypass register (a 
logic 1 during TCK cycle 24) is not shifted out to the next device in the scan path. 


For both the instruction register scan and data register scan, TOO becomes active on the falling edge of 
TCK as the TAP enters the appropriate 
shift state. During the instruction register scan, TOO enables to a 
high level because the LSB of the instruction 
register always preloads with a logic 1. During the bypass 
register scan, TOO enables to a low level because the bypass register always preloads with a logic O. 
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Instruction register 0llcode descriptions 
~ 


The basic functions of each instruction 
are described 
herein. Example executions for several instructions 5> 
follow data register descriptions. 
LIJ 


EXTEST 
ct 
The boundary scan register is selected in the scan path. Data appearing at the input pins is captured and Q. 
data previously loaded into the output boundary scan cells is applied from the outputs. 
I- 
~~ 
0 
The bypass register is selected in the scan path. All other registers retain their states. 
::) 


SAMPLE/PRELOAIO 
C 
Data appearing at the 1/0 pins is captured on the rising edge of TCK in Capture-DR. The boundary scan 0 
register is selected in the scan path. 
ct 
Q. 


RUNN 
The test operation 
specified by OP3-0PO 
(bits 44-41 
in the control register) is performed 
in the on-line 
test mode as controlled 
by the EQM. While RUNN is executing. operation 
of the device. except for the 
TAP. is synchronous 
to the on-line clock generated by the PCI circuit. 


Test operations 
running under RUNN become active at the falling edge of TCK in Update-IR and remain 
active until they either terminate 
normally according 
to the selected 
protocol 
(i.e., the protocol 
reaches 
END OF TEST) 
or a new 
instruction 
is loaded 
and 
updated. 
This 
allows 
RUNN 
to operate 
in the 
background 
mode. If an instruction 
register scan occurs while RUNN is active and the new instruction 


loaded and updated is also RUNN, no disruption in the on-line test will occur (cascaded 
PSA operations 
are affected. however. See cascaded PSA operations). 


RUNT 
The test operation 
specified by OP3-0PO 
(bits 44-41 
in the control register) is performed 
in the off-line 
test mode and is synchronous to TCK. Test operations running under RUNT are active only while the TAP 
is in the Run-Test/Idle 
state. The test begins on the first rising edge of TCK after entering Run-Test/Idle 
and terminates 
at elither the end of the protocol or on the TCK cycle in which the TAP state changes to 
Select-DR-Scan. 


SCANCN 
The control 
register is placed in the scan path. During Capture-DR. 
the current value of the register is 
preloaded. All other registers retain their states. 


SCANEQN 
The event qualification 
register 1 is placed in the scan path. During Capture-DR, the current value of the 
register is preloaded. All other registers retain their states. 
' 


READFILE 
The event qualification 
register 2 is configured as a 56-bit register and placed in the scan path. During the 
Capture-DR TAP state, the EQM register file data at the address appearing in bits 39 through 36 is loaded 
into bits 55 through 40 and the register file data at the address appearing in bits 3 through 0 is loaded into 
bits 35 through 20 (expected 
data) and 19 through 4 (compare mask data). During the Update-DR TAP 
state, the register file addresses for the next Capture-DR/Shift-DR 
operation are latched. The address and 
data are offset by one cycle, meaning that the data referenced 
by a particular address is loaded into the 
register during the next Capture-DR state. 
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WRITEFILE 
C 
The event qualification 
register 2 is configured as a 56-bit register and placed in the scan path, During the 
C 
Update-DR TAP state, the data in bits 55 through 40 is loaded into the EQM register file at the address 
o 
appearing 
in bits 39 through 36 and the data appearing 
in bits 35 through 
20 (expected 
data) and 19 
-I 
through 4 (compare mask data) is loaded into the register file at the address appearing in bits 3 through 0, 


"'0 
::XJm<- 
m:e 


READRAM 
The RAM register is configured 
as a 26-bit register and placed in the scan path, During the Capture-DR 
TAP state, the RAM data at the address appearing in bits 9 through 0 is loaded into bits 25 through 10, 
During 
the 
Update-DR 
TAP state, 
the 
RAM address 
for the 
next 
Capture-DR/Shift-DR 
operation 
is 
latched. The address and data are offset by one cycle, meaning that the data referenced 
by a particular 
address is loaded into the RAM during the next Capture-DR state. 


WRITERAM 
The RAM register is configured 
as a 26-bit register and placed in the scan path. During the Update-DR 
TAP state, the data in bits 25 through 
10 is loaded into the RAM at the address 
appearing 
in bits 9 
through O. 


DMAFIN 
During this DMA instruction, data is loaded via TDI into the register files adjacent to the event qualification 
register 
2 for storing 
the 
event 
count, 
expected 
data, 
and 
compare 
data values. 
While 
DMAFIN 
is 
executing, the output from TOO is meaningless. 
DMAFIN executes while the TAP is in the Shift-DR state. 


If the TAP leaves and returns to Shift-DR while DMAFIN is the current instruction, the event qualification 
register 2 is selected 
in the scan path and the register file write is aborted, 
During DMAFIN, the event 
qualification 
register 2 is configured as a 48-bit register (the eight address bits are disregarded). 


DMAFOUT 
The register files of event qualification 
register 2 are read using this DMA instruction. 
Data is output via 
TOO and the data at TDI is ignored. DMAFOUT executes 
in the Shift-DR state. If the TAP leaves and 
returns to Shift-DR while DMAFOUT is the current instruction, the event qualification 
register 2 is selected 
in the scan path and the register file read is aborted. During DMAFOUT, the event qualification 
register 2 
is configured as a 48-bit register (the eight address bits are disregarded). 


DMARIN 
During this DMA instruction, data is loaded via TDI into the RAM. While DMARIN is executing, the output 
from TOO is meaningless. DMARIN executes while the TAP is in the Shift-DR state. If the TAP leaves and 
returns to Shift-DR while DMARIN is the current instruction, the RAM register is selected in the scan path 
and the RAM write is aborted. 


During DMARIN, the RAM register is configured as a 16-bit register (the ten address bits are disregarded). 


DMAROUT 
The RAM is read using this DMA instruction. 
Data is output via TOO and the data at TDI is ignored. 


DMAROUT executes in the Shift-DR state. If the TAP leaves and returns to Shift-DR while DMAROUT is 
the current instruction, the RAM register is selected in the scan path and the RAM read is aborted. During 
DMAROUT, the RAM register is configured as a 16-bit register (the ten address bits are disregarded). 


SCANTCR 
The test cell register is placed in the scan path. During Capture-DR, the data appearing at the 0 inputs is 
preloaded. All other registers retain their last states. 
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instruction 
register 
opcode 
descriptions 
(continued) 
~ 


READTCR 
-- 
The test cell register is placed in the scan path, During Capture-DR, the current value of the register is > 
preloaded. 
All other registers 
retain their last states. This instruction 
is primarily useful for reading the ~ 
results of a PSA operation. 
CL 


INITRAM 
The RAM register is configured 
as a 26-bit register and selected 
in the scan path. The value present in ""0 
RAMR bits 25 through 10 is loaded into the RAM at consecutive 
addresses 
beginning with the address 
contained 
in RAMR bits 9 through O. This instruction executes while the TAP is in the Run-Test/Idle 
state. :JC 
On each TCK cycle, the RAM address is incremented 
and the data is loaded into the appropriate 
RAM 
location. The first pattern is written into the RAM on the first rising TCK edge after entering Run-Test/Idle, 0 
and the last pattern is written on the rising edge of TCK as the TAP state changes from Run-Test/Idle 
to a: 
Select-OR-Scan. 
The same pattern is written each time. 
CL 


TOG RAM 
The RAM register is selected in the scan path, This instruction is similar to INITRAM, the only difference 
being that the data to be loaded into the RAM (RAMR bit 25 through 10) is toggled on each TCK cycle. 
The 
first 
pattern 
written 
is the 
true 
data 
(the value 
loaded 
into 
the 
register 
during 
Shift-DR). 
This 
instruction is useful when a checkerboard 
pattern or alternating ones and zeroes are to be loaded into the 
RAM, usually for testing purposes. 


PSARAM 
The contents of the RAM are loaded into the test cell register on each TCK cycle while the TAP is in Run- 
Test/Idle. 
A PSA operation 
is performed 
on each pattern, and the resulting signature can be read using 
REAOTCR. This instruction is useful for performing a self-test on the RAM. By loading a known pattern or 
set of patterns using INITRAM or TOG RAM and following with PSARAM, the generated signature can be 
compared against a known value to verify the RAM functionality. 


SCANHDR 
The header register is selected in the scan path. All other registers retain their states. 
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~ 
data register descriptions 
o 
The following 
sections contain descriptions 
of the various data registers in the 'ACT8994. 
The length of 
C 
the 
register, 
order 
of scan, and function 
of the bits are explained. 
The use of many of the signals 
C 
described will become apparent later in the datasheet. 


~ 
control 
register description 


"tII 
The 45-bit control register (CTLR) issues configuration, 
control, and enable signals to the device. Table 4 
:xl 
lists the signals of the CTLR. The function of each signal is explained below. 
rn 
Bits 44-41 
OP3-0PO 
:s 
These four bits control 
the test operation 
to be performed 
during RUNN and RUNT (see Table 15 and 
rn 
RUNN, RUNT opcode 
descriptions). 
The primary function 
of the 'ACT8994 
is to execute various test 
::e 
operations according to OP3-0PO. 


Bit 40 
SELDP 
During RUNN, either current or registered data may be input into the TCR and/or 
RAM. Current data is 
the data present at the D inputs at the rising edge of the clock issued by the PCI. Registered data is the 
data present at the prior rising edge of the clock. Using registered data allows the device to capture the 
pattern that preceded the expected data pattern. 


If SELDP = 0, use current data as input. 
If SELDP = 1, use registered data as input. 


Bit 39 
HALTM 
The RAM can be configured to allow address rollovers (Le., increment address from 3FFh to OOOh)or to 
halt RAM writes after an address of 3FFh. When rollovers are not allowed, no additional writes to memory 
are performed after writing to address 3FFh and the address counter stops at OOOOh.The overflow status 
bit, OVF (see Instruction 
register 
description) 
is set independently 
of HALTM if an INITRAM, TOG RAM, 


or DMARIN instruction attempts to continue RAM writes after writing to address 3FFh. 


If HALTM = 0, allow address counter to roll over after reaching 3FFh. 
If HALTM = 1, do not allow additional RAM writes after reaching 3FFh. 


Bit 38 
PARENA 
The parity error signal generated when an instruction is loaded (lRERR) can be output via EQO during the 
Pause-IR TAP state. PARENA enables and disables this function. 


If PARENA = 0, disable parity error output from EQO. 
If PARENA = 1, enable parity error output from EQO. 


The polarity of the error signal (active-high or active-low) is determined by EQR1 bit 23. 


Bit 37 
CMPSEL 
During RUNN, either current or registered data may input to the EQM to be compared against expected 
data during EQM-controlled 
test operations. 
Along with SELDP (CTLR bit 40), CMPSEL determines 
the 
alignment 
of data during on-line test operations. 
See alignment 
of compare 
and data 
signals 
under 
RUNN for illustrations of the use of current and registered data. 


If CMPSEL = 0, use current data as compare input. 
If CMPSEL = 1, use registered data as compare input. 
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control 
register description 
(continued) 
~ 


Bit 36 
POLSIEL 
- 
The polarity of the clock 
generated 
by the programmable 
clock 
interface 
(PCI) circuit is controlled 
by ~ 
POLSEL. (Bits 35-32 
determine the logic equation of the clock). 
a: 


If POLSEL = 0, use true (noninverted) clock from PCI. 
0.. 


If POLSEL = 1, use inverted clock from PCI. 
I- 


Bits 35-32 
SELD,·SELA 
0 
The PCI generates 
the internal clock signal for the on-line EQM protocols 
according 
to these four bits. ::) 
See Table 14 and PCI description 
for details. 
C 


Bits 31-16 
PTAP15-PTAPOO 
0 
The algorithm 
used to generate 
parallel signatures 
is partially configured 
using these bits. One of the a: 
inputs to the exclusive-OR 
gates used during PSA is a feedback 
bit from the LSB of a shift register. The 0.. 


PTAP bits determine which stages of the shift register use the feedback bit as an input. 


If PTAPxx = 0, exclude the feedback bit from shift register stage xx. 
If PTAPxx = 1, include the feedback bit from shift register stage xx. 


See parallel 
signature 
analysis 
operations 
for details of the PTAP bits and their use. 


Bits 15-0 
DATMSK15-DATMSKOO 
Any combination 
of data inputs can be masked during parallel signature analysis operations 
in the TCR. 


The inputs are masked using the appropriate 
DATMSKxx signal. When an input is masked, it is ignored 
and has no effect on the generated signature. 


If DATMSKxx = 0, include Dxx in PSA operation. 
If DATMSKxx = 1, mask (exclude) Dxx from PSA operation. 


During Capture-DR, the control 
register preloads with its current value. The reset value of the CTLR is 
0000 0000 OOOOh.The register bits and order of scan are illustrated in Figure 5. 


TOO 
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BIT NUMBER 
SIGNAL 
DESCRIPTION 


44 
OP3 
RUNN, 
RUNT Opcode 
Bit 3 


43 
OP2 
RUNN, 
RUNT Opcode 
Bit 2 


42 
OP1 
RUNN, 
RUNT 
Opcode 
Bit 1 


41 
OPO 
RUNN. 
RUNT 
Opcode 
Bit 0 


40 
SELDP 
Current/Registered 
Data Select 
for TCR/RAM 
Input 


39 
HALTM 
RAM Address 
Overflow 
Enable 


38 
PARENA 
Instruction 
Register 
Parity Enable 


37 
CMPSEL 
Current/Registered 
Data Select 
for EQM Compare 


36 
POLSEL 
PCI Clock 
Polarity 
Select 


35 
SELD 
PCI Clock 
Select 
0 


34 
SELC 
PCI Clock 
Select 
C 


33 
SELB 
PCI Clock 
Select 
B 


32 
SELA 
PCI Clock 
Select 
A 


31 
PTAP15 
PSA Tap for input 015 


30 
PTAP14 
PSA Tap for input 014 


29 
PTAP13 
PSA Tap for input 013 


28 
PTAP12 
PSA Tap for input 012 


27 
PTAP11 
PSA Tap for input 011 


26 
PTAP10 
PSA Tap for input 010 


25 
PTAP9 
PSA Tap for input 09 


24 
PTAP8 
PSA Tap for input 08 


23 
PTAP7 
PSA Tap for input 07 


22 
PTAP6 
PSA Tap for input DB 


21 
PTAP5 
PSA Tap for input 05 


20 
PTAP4 
PSA Tap for input D4 


19 
PTAP3 
PSA Tap for input 03 


18 
PTAP2 
PSA Tap for input 02 


17 
PTAP1 
PSA Tap for input 01 


16 
PTAPO 
PSA Tap for inpu1 DO 


15 
DATMSK15 
Data mask for PSA on input 015 


14 
DATMSK14 
Data mask for PSA on inpu1 D14 


13 
DATMSK13 
Data mask for PSA on input 
D13 


12 
DATMSK12 
Data mask for PSA on input 
012 


11 
DATMSK11 
Data mask for PSA on input D11 


10 
DATMSK10 
Data mask for PSA on input 010 


9 
DATMSK9 
Data mask for PSA on input 09 


8 
DATMSK8 
Data mask for PSA on input 08 


7 
DATMSK7 
Data mask for PSA on input 07 


6 
DATMSK6 
Data mask for PSA on input DB 


5 
DATMSK5 
Data mask for PSA on input 05 


4 
DATMSK4 
Data mask for PSA on input D4 


3 
DATMSK3 
Data mask for PSA on input 
D3 


2 
DATMSK2 
Data mask for PSA on input D2 


1 
DATMSK1 
Data mask for PSA on input 01 


0 
DATMSKO 
Data mask for PSA on input DO 
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event qualification 
register 
1 description 
~ 


The event qualification 
register 1 (EQR1) is a 32-bit register that contains 
select and enable signals for -> 
event-qualified 
testing. 
It also contains 
the 16-bit loop counter, which controls 
the number of times an UJ 
EQM protocol is exocuted. Table 5 lists the EQR1 signals. 
a: 


Bits 31-29 
CMD2-CMDO 
Q. 


These three bits determine 
the event qualification 
protocol 
to be executed 
as shown in Table 
17. See ••• 


event qualification protocols. 
0 


Bit 28 
SYNEOT 
:J 
The EOT (end-of-test) 
signal is active while an event 
protocol 
is in the EOT state. 
It can be cleared C 
synchronously 
(when a new protocol begins executing) or asynchronously 
(when the internal RUN signal 0 
becomes inactive), depending on the value of SYNEOT. 
a: 


If SYNEOT = 0, clear EOT asynchronously. 
Q. 


If SYNEOT = 1, clear EOT synchronously. 


Bit 27 
RAC[lIS 
The 
RAM address 
is cleared 
(set to OOOh)at the 
beginning 
of an event 
protocol. 
RACDIS 
can 
be 
configured to disable this feature. 


If RACDIS = 0, the RAM address clear is enabled. 
If RACIDS = 1, the RAM address clear is disabled. 


Bits 26-23 
EQOSELD-EQOSELA 
Several status signals and the instruction register parity error signal can be output via EQO during event- 
qualified testing. The EQO output signal is selected with these four bits according to Table 18. 


Bits 22-20 
EQISELC-EQISELA 
The EQI (event) input to the EQM can be configured to input one of seven different signals during event- 
qualified testing. This signal is used as the event that triggers certain operations according to the protocol 
being executed. The input is configured according to these three bits as shown in Table 16. 


Bit 19 
LCNTDIS 
The event loop counter 
keeps track of the number of times an event protocol 
has been executed 
and 
sets LCMIN low when the value of the counter decrements 
to one. The loop counter can be disabled with 
LCNTDIS. If LCNTDIS is set high, the protocol continues execution until a new instruction is loaded in the 
IR. 


If LCNTDIS 
= 
0, the event loop counter 
is enabled 
and decrements 
according 
to the protocol 
being 
executed. 
If LCNTDIS = 1, the event loop counter is disabled and does not decrement. 
Under this condition, LCMIN 
never becomes active unless the loop counter was originally loaded with the value 0001h. 


Bit 18 
ECNTDIS 
The event counter can be disabled using ECNTDIS in the same way as the loop counter can be disabled 
using LCNTDIS. When ECNTDIS is set high, the test specified 
during on-line testing is never executed 
because 
all protocols 
are triggered to begin an operation 
when the event counter 
has decremented 
to 
one. This feature is useful if EQO is being used to output an internal status signal related to the state of 
the bus being monitored. 


If ECNTDIS = 0, the event counter is enabled and decrements 
each time an event is observed. 


If ECNTDIS = 1, the event counter is disabled and ECMIN never beomes active. 
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~ 
event qualification register 1 description (continued) 


Bit 17 
POPDIS 
During 
protocol 
execution, 
new 
expected 
and 
compare 
data 
is often 
loaded 
after 
a protocol 
has 
completed 
a DO TEST loop. The loading of new data can be disabled with POPDIS. If the same expected 
and compare 
data are to be used throughout 
the protocol, 
setting POPDIS high reduces the amount of 
data that must be loaded in the EQM register files prior to test execution. 


If POPDIS = 0, new data is loaded prior to each event protocol execution. 
If POPDIS = 1, the current expected and compare data is used for each event protocol execution. 


Bit 16 
ENACMP 
One of the signals that can be output via EQO is the compare term (CTERM), an asynchronous 
signal 
that is active (a logic 1) when the data appearing 
at the D inputs matches 
the expected 
value in the 
register file. This signal can be output as soon as a match is found (first matching pattern after RUNN has 
been updated in the IR) or when the event protocol starts execution (internal signal RUN goes active). 


If ENACMP = 0, EQO becomes active after protocol execution begins. 
If ENACMP = 1, EQO becomes active as soon as a match is found. 


Bits 15-0 
LCNT15-LCNTOO 
These bits contain the number of times the event protocol is to be executed. While an event protocol 
is 
active, these bits are configured 
as a counter and decrement 
prior to each execution. When the value of 
LCNT15-LCNTOO 
is 0001 h, the status signal LCMIN becomes active (goes to a logic 0). 


During Capture-DR, the EQR1 preloads with its current value. The reset value of the EQR1 is 0000 OOOOh. 
The register bits and order of scan are illustrated in Figure 6. 
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BIT NUMBER 
SIGNAL 
DESCRIPTION 


31 
CMD2 
EOM Protocol 
Select 
2 


30 
CMD1 
EOM Protocol 
Select 
1 


29 
CMDO 
EOM Protocol 
Select 
0 


28 
SYNEOT 
Synchronous! 
Asynchronous 
End Of Test Flag 


27 
RACDIS 
RAM Address 
Clear Strobe 
Disable 


26 
EQOSELD 
EQO Select 
0 


25 
EQOSELC 
EQOSelectC 


24 
EQOSELS 
EQOSelectS 


23 
EQOSELA 
EOO Select 
A 


22 
EOISELC 
EOI SelectC 


21 
EOISELS 
EOI SelectS 


20 
EOISELA 
EOI Select 
A 


19 
LCNTOIS 
Loop Count 
Disable 


18 
ECNTOIS 
Event Count 
Disable 


17 
POPDIS 
Expected 
and Compare 
Data Pop Disable 


16 
ENACMP 
Compare 
Term 
Enable 


15 
LCNT15 
Loop Count 
15 


14 
LCNT14 
Loop Count 
14 


13 
LCNT13 
Loop Count 
13 


12 
LCNT12 
Loop Count 
12 


11 
LCNT11 
Loop Count 
11 


10 
LCNT10 
Loop Count 
10 


9 
LCNT09 
Loop Count 
09 


8 
LCNT08 
Loop Count 
08 


7 
LCNT07 
Loop Count 
07 


6 
LCNT06 
Loop Count 
06 


5 
LCNT05 
Loop Count 
05 


4 
LCNT04 
Loop Count 
04 


3 
LCNT03 
Loop Count 
03 


2 
LCNT02 
Loop Count 
02 


1 
LCNT01 
Loop Count 
01 


0 
LCNTOO 
Loop Count 
00 
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~ 
event 
qualification 
register 
2 description 
o The event qualification 
register 2 (EQR2) is used to load the event counter and expected 
and mask data for 
C event-qualified 
operations. 
Depending on the current instruction, 
it is either 48 or 56 bits in length and can be 
C thought 
of as three 16-bit segments 
that hold data to be loaded into or out of register files and two four-bit 
o segments 
that hold the register file address. One four-bit address segment serves the event counter and the 
-I other serves both the expected and mask data register files. 


"'U During execution of the IEEE Standard 1149.1-compatible 
instructions 
READFILE and WRITEFILE, the register 
:tJ is 56 bits long. During the Capture-DR and Update-DR TAP states, the data appearing in the register's 
16-bit 
rn segments is loaded into or out of the address specified by one of the register's two four-bit segments. 
:::$ During execution of the DMA instructions 
DAMFIN and DMAFOUT, the register is 48 bits long, containing only 
rn the three 16-bit data segments. 
Loading and unloading of the register files occurs in the Shift-DR TAP state as 
::e a continuous 
data stream is shifted in through TDI or out through TOO. On each 48th TCK, the data in the 
register is loaded into or out of the register file and the register file address is incremented 
for the next read or 
write. 


Bits 55-40 
EVCNT15-EVCNTOO 
These bits hold the data to be parallel-loaded 
into or out of the event counter register file. 


Bits 39-36 
EVADR3-EVADRO 
These bits contain the address of the event counter register file. 


Bits 35-20 
EXPDATA15-EXPDATAOO 
These bits hold the data to be parallel-loaded 
into or out of the expected data register file. 


Bits 19-4 
MSKDAT15-MSKDATOO 
These bits hold the data to be parallel-loaded 
into or out of the compare mask data register file. 


Bits 3-0 
. ECADR3-ECADRO 
These bits contain the address of the expected data and compare mask data register files. The same address 
is used for these registers for any of the four instructions that access the EQR2. 


The three 
register files associated 
with the EQR2 are each 
16 bits wide and 16 words deep. The register 
signals are shown in Table 6 and the register bits and order of scan are shown in Figure 7. Note that in two 
places (between bits 40 and 39 are between bits 4 and 3) the order of scan breaks in two. This illustrates the 
dependence 
of the register length on the instruction used to access it. The reset value of the EQR2 is 00 0000 
OOOOOOOh. 
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BIT NUMBER 
SIGNAL 
DESCRIPTION 


55 
EVCNT15 
Event 
Counter 
Data 15 


54 
EVCNT14 
Event 
Counter 
Data 14 


53 
EVCNT13 
Event Counter 
Data 13 


52 
EVCNT12 
Event 
Counter 
Data 12 


51 
EVCNT11 
Event 
Counter 
Data 11 


50 
EVCNT10 
Event Counter 
Data 10 


49 
EVCNT09 
Event Counter 
Data 09 


48 
EVCNT08 
Event Counter 
Data 08 


47 
EVCNT07 
Event 
Counter 
Data 07 


46 
EVCNT06 
Event 
Counter 
Data 06 


45 
EVCNT05 
Event 
Counter 
Data 05 


44 
EVCNT04 
Event 
Counter 
Data 04 


43 
EVCNT03 
Event Counter 
Data 03 


42 
EVCNT02 
Event Counter 
Data 02 


41 
EVCNT01 
Event Counter 
Data 01 


40 
EVCNTOO 
Event 
Counter 
Data 00 


39 
EVADR3 
Event Counter 
Address 
3 


38 
EVADR2 
Event Counter 
Address 
2 


37 
EVADR1 
Event Counter 
Address 
1 


36 
EVADRO 
Event 
Counter 
Address 
0 


35 
EXPDAT15 
Expected 
Data 15 


34 
EXPDAT14 
Expected 
Data 14 


33 
EXPDAT13 
Expected 
Data 13 


32 
EXPDAT12 
Expected 
Data 12 


31 
EXPDAT11 
Expected 
Data 11 


30 
EXPDAT10 
Expected 
Data 10 


29 
EXPDAT09 
Expected 
Data 09 


28 
EXPDAT08 
Expected 
Data 08 


27 
EXPDAT07 
Expected 
Data 07 


26 
EXPDAT06 
Expected 
Data 06 


25 
EXPDAT05 
Expected 
Data 05 


24 
EXPDAT04 
Expected 
Data 04 


23 
EXPDAT03 
Expected 
Data 03 


22 
EXPDAT02 
Expected 
Data 02 


21 
EXPDAT01 
Expected 
Data 01 


20 
EXPDATOO 
Expected 
Data 00 
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BIT NUMBER 
SIGNAL 
DESCRIPTION 


19 
MSKDAT15 
Mask Data 15 


18 
MSKDAT14 
Mask 
Data 14 


17 
MSKDAT13 
Mask Data 13 


16 
MSKDAT12 
Mask Data 12 


15 
MSKDAT11 
Mask Data 11 


14 
MSKDAT10 
Mask Data 10 


13 
MSKDAT09 
Mask Data 09 


12 
MSKDAT08 
Mask 
Data 08 


11 
MSKDAT07 
Mask 
Data 07 


10 
MSKDAT06 
Mask Data 06 


9 
MSKDAT05 
Mask Data 05 


8 
MSKDAT04 
Mask Data 04 


7 
MSKDAT03 
Mask Data 03 


6 
MSKDAT02 
Mask Data 02 
5 
MSKDAT01 
Mask Data 01 


4 
MSKDATOO 
Mask Data 00 


3 
EMADR3 
Expected 
and Mask Address 
3 


2 
EMADR2 
Expected 
and Mask Address 
2 


1 
EMADR1 
Expected 
and Mask Address 
1 


0 
EMADRO 
Expected 
and Mask Address 
0 


header register description 


The header register (HR) is an eight-bit register used to initiate DMA write operations on the RAM and on 
the EQM register files. When a DMA write instruction (DMAFIN or DMARIN) is active, the DMA controller 
compares data being shifted from TDI to TOO against the current value of the HR. If the value of the HR 
is anything other than OOh,the DMA operation begins on the first TCK cycle after the DMA controller finds 
a match between the data flow and the HR. 


When the value of the HR is OOh, DMA write operations 
are not initiated by the TDI- TOO data flow but 
when the TAP state changes from Shift-DR to Pause-DR and back to Shift-DR. 


The reset value of the HR is OOh.Figure 8 shows the register bits and order of scan. 
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.":rJ RAM register 
description 
o 
The RAM register 
(RAMRl 
is used to load the address and data for RAM read and write operations. 
o 
Depending 
on the current instruction, 
it is either 26 or 16 bits in length and can be thought 
of as one 
c: 
16-bit segment that holds data to be loaded into or out of the RAM and one ten-bit segment that holds 
o 
the RAM address. 
-I 
.":rJm 
S 
m 
:E 


During execution 
of the IEEE Standard 
1149.1-compatible 
instructions 
READRAM 
and WRITERAM, 
the 
register is 26 bits long. During the Capture-DR 
and Update-DR TAP states, the data appearing 
in the 
register's 
16·bit segment is loaded into or read from the RAM at the address specified by the register's 
ten-bit address segment. 


During execution of the DMA instructions 
DAMRIN and DMAROUT, the register is 16 bits long, containing 
only the 16·bit data segment. loading 
and unloading of the RAM occurs in the Shift-DR TAP state as a 
continuous 
data stream is shifted in through TDI or out through TDO. On each 16th TCK, the data in the 
register is loaded into or out of the RAM and the RAM address is incremented for the next read or write. 


Bits 25-10 
RAMDAT15-RAMDATOO 
These bits hold the data to be parallel-loaded 
into or out of the addressed RAM location. 


Bits 9-0 
RAMADR9-RAMADRO 
These bits contain the RAM address for read and write operations. 


The RAM is 16 bits wide and 1024 words deep. The signals of the register are shown in Table 7 and the 
register bits and order of scan are shown in Figure 9. Just as with the EQR2, the break in data flow 
between bits 10 and 9 indicates the dependence 
of the register length on the current instruction. 
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BIT NUMBER 
SIGNAL 
DESCRIPTION 


25 
RAMDAT15 
RAM Data 15 


24 
RAMDAT14 
RAM Data 14 


23 
RAMDAT13 
RAM Data 13 


22 
RAMDAT12 
RAM Data 12 


21 
RAMDAT11 
RAM Data 11 


20 
RAMDAT10 
RAM 
Data 10 


19 
RAMDAT09 
RAM Data 09 


18 
RAMDAT08 
RAM Data 08 


17 
RAMDAT07 
RAM Data 07 


16 
RAMDAT06 
RAM Data 06 


15 
RAMDAT05 
RAM Data 05 


14 
RAMDAT04 
RAM 
Data 04 


13 
RAMDAT03 
RAM 
Data 03 


12 
RAMDAT02 
RAM Data 02 


11 
RAMDAT01 
RAM Data 01 


10 
RAMDATOO 
RAM Data 00 


9 
RAMADR9 
RAM Address 
9 


8 
RAMADR8 
RAM Address 
8 


7 
RAMADR7 
RAM Address 
7 


6 
RAMADR6 
RAM Address 
6 


5 
RAMADR5 
RAM Address 
5 


4 
RAMADR4 
RAM Address 
4 


3 
RAMADR3 
RAM Address 
3 


2 
RAMADR2 
RAM Address 
2 


1 
RAMADR1 
RAM Address 
1 


0 
RAMADRO 
RAM Address 
0 


test cell register description 


The test cell register (TCR) is a 16-bit register. It performs parallel signature analysis operations 
on the 
data 
inputs 
or the 
contents 
of the 
RAM and stores 
the 
resulting 
signature 
to be scanned 
out and 
compared 
against an expected 
value. The TCR can be accessed 
by two instructions, 
SCANTCR 
and 
READTCR. 


The TCR also contains the results of the SAMPLE/PRELOAD 
instruction, in which the current value of the 
015-00 
data bus is captured. 


The reset value of the TCR is OOOOh. 


The register bits and order of scan are shown in Figure 10. 
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~ 
boundary 
scan register 
description 


The boundary scan register (BSR) is a 24-bit register that includes a boundary scan cell for all the non- 
JTAG I/O pins of the device and one internal directional 
signal for PIO. The BSR is used to capture the 
data appearing at the device periphery and to apply data from device outputs. 


The reset value of the BSR depends on the current data at the I/O boundary. 


Table B lists the signals of the BSR. The register bits and order of scan are shown in Figure 11. 


BIT NUMBER 
SIGNAL 
DESCRIPTION 


23 
D15 
Data Input 15 


22 
D14 
Data Input 14 


21 
D13 
Data Input 13 


20 
D12 
Data Input 12 


19 
D11 
Data Input 11 


18 
D10 
Data Input 10 


17 
D9 
Data Input 9 


16 
D8 
Data Input 8 


15 
D7 
Data Input 7 


14 
DB 
Data Input 6 


13 
D5 
Data Input 5 


12 
D4 
Data Input 4 


11 
D3 
Data Input 3 


10 
D2 
Data Input 2 


9 
D1 
Data Input 1 


8 
DO 
Data Input 0 


7 
CLK3 
Clock 
3 


6 
CLK2 
Clock 
2 


5 
CLK1 
Clock 
1 


4 
PIO_IN 
PIO Input Signal 


3 
PIO_OUT 
PIO Output 
Signal 


2 
ENPIO 
PIO Direction 
Control 


1 
EQI 
Event Qualification 
Input 


0 
EQO 
Event Qualification 
Output 
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bypass 
register 
description 
~ 


The bypass register (SR) is a one-bit register required by IEEE Standard 1149.1. It is included to provide -> 
an abbreviated 
scan path through the •ACT8994 when the current test operations do not require it to load LIJ 
or read one of the other registers. 
IX 


The bypass 
register 
is the selected 
data register 
at power-up. 
The SR is also selected 
if an invalid D. 


instruction is loaded in the IR. 
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~ 
instruction 
execution 
examples 
o 
The following 
section 
illustrates 
the execution 
of several instructions 
as well as the resulting data. For 
C 
these examples, assume that the relevant instruction has been loaded and updated in the IR prior to the 
C 
data that is shown in the example. 
o 
The WRITERAM 
instruction 
is illustrated by the data in Table 9. In the table, the term "scan sequence" 
-t 
means the data register Capture/Shift/ExitlUpdate 
sequence 
is used for scanning a data register and 
"'tJ 
updating the contents. 
During each scan sequence, the data in bits 25 through 10 is loaded into the RAM 


_ ::D 
at the address appearing in bits 9 through O. Note that during scan sequence 4, RAM address OOOhis 
m 
written to a second time, erasing the data written during sequence 1. 
:s 
The WRITEFILE instruction executes similarly to WRITERAM, with the event qualification 
register 2 being 
m 
used to access the register files in the EQM. 


:E 
TABLE 
9. WRITERAM 
EXECUTION 


RAMREGISTER CONTENTS 
RAMCONTENTSt 
SCAN SEQUENCE 
BITS 25 -+ 10 
I 
BITS9-+ 
0 
ADDRESS 
I 
DATA 
1 
01010101 0101 0101 
0000000000 
0000000000 
0101010101010101 
2 
1010101010101010 
0000000001 
0000000001 
1010101010101010 
3 
1111000011110000 
0000000010 
0000000010 
1111000011110000 
4 
0000111100001111 
0000000000 
0000000000 
0000111100001111 
5 
1111000000001111 
0000000011 
0000000011 
1111000000001111 


Table 
10 illustrates 
the offset 
between 
data and address 
used by the READRAM 
instruction. 
In this 
example, READRAM is used to read the contents 
of the RAM, which is assumed to be the data written 
using the WRITERAM instruction in the prior example. 


Since the data read during the Capture-DR TAP state is taken from the current address (bits 9 through 0), 
Scan sequence 
1 is used to load the first address to be read and the remainder of the register is a "don't 
care". During scan cycle 2, two things happen. First, during Capture-DR, the data in RAM address OOOhis 
preloaded into bits 25 through 10 of the register. Second, the next address to be read is scanned into the 
register during Shift-DR. The value scanned 
into bits 25 through 
10 during Shift-DR 
is irrelevant 
since 
these bits will be overwritten with data from the RAM during the Capture-DR TAP state of scan sequence 
3. 


READFILE executes similarly to READRAM, with the event qualification 
register 2 accessing the EQM's 
register files. 
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RAM 
REGISTER 
CONTENTSt 
SCAN 
SEQUENCE 
BITS 
25 -+ 10 
I 
BITS 9 -+ 0 


1 
xxxx xxxx xxxx xxxx 
0000000000 


2 
000011110000 
1111 
000000 
0001 
3 
1010101010101010 
0000000010 
4 
1111000011110000 
000000 
0011 


5 
111100000000 
1111 
xxxxxxxxxx 


== 
UJ-> 
UJa: 
Q. 
t- 
O 
t The data in bits 25 through 
10 is the value 
of the RAM as captured 
in the register. 
The data in bits 9 through 
0 is the next address 
to be read 
;:) 
as scanned 
in via TDI. 
C 


x ~ 
don't 
care. 
0 


The READRAM, WRITERAM, READFILE, and WRITEFILE instructions are useful when a small amount of a: 
data is to be written to or read from the RAM or EQM register files and are provided for strict adherence Q. 
to IEEE Standard 1149.1. However, DMA instructions are often more efficient when large amounts of data 
are to be transferred. 
DMAFIN, the DMA instruction to load the register files, is illustrated in Table 11. For 
this example, the user wishes to load the register files with all ones and then return to the Run-Test/Idle 
state. 
The table 
shows 
the 
procedure 
required 
to do this 
using DMAFIN. 
Recall that 
there 
are two 
methods 
to initiatel DMA operations, 
one using the header register and one using the Pause-DR TAP 
state. This example 
initiates DMA using the Pause-DR method, which means that the value of the HR 
must be OOh (see header 
register 
description). 
Assume that at TCK cycle 0 the TAP is moving from 
Update-IR to Run-Test/Idle 
after having loaded and updated 66h (DMAFIN) in the IR. 


TCKCYCLE 
TMS* 
TOI* 
COMMENT 


0 
L 
X 
Update-IR 
-+ Run-Test/Idle 


1 
H 
X 
Run-Test/Idle 
-+ Select-OR-Scan 


2 
L 
X 
Select-OR-Scan 
-+ Capture-DR 
3 
L 
X 
Capture-DR 
-+ Shift-DR 


4 
H 
X 
Shift-DR 
-+ Exit1-DR 


5 
L 
X 
Exit1-DR 
-+ Pause-DR, 
start DMA during 
next Shift-DR 


6 
H 
X 
Pause-DR 
-+ Exit2-DR 


7 
L 
X 
Exit2-DR 
-+ Shift-DR 


8-774 
L 
H 
Load register 
files using Shift-DR 
state, 
loop for 767 TCK cycles 


775 
H 
H 
Shift-DR 
-+ Exit1-DR, 
perform 
last shift 


776 
H 
X 
Exit1-DR 
-+ Update-DR 


777 
L 
X 
Update-DR 
-+ Run-Test/Idle 


The DMA instruction for loading the RAM, DMARIN, executes similarly to that in Table 12. In this example, 
the other method of initiating DMA, comparing the TDI- TDO data flow against the contents of the header 
register, is illustrated. 
Prior to executing DMARIN, the user has executed SCANHDR and loaded the HR 
with F9h, which is used as the trigger pattern for the DMA RAM write. 
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TCKCYCLE 
TMst 
TOlt 
COMMENT 


0 
l 
X 
Update-IR 
-+ Run-Test/Idle 


1 
H 
X 
Run-Test/Idle 
-+ Select-OR-Scan 


2 
l 
X 
Select-OR-Scan 
-+ Capture-DR 


3 
l 
X 
Capture-DR 
-+ Shift-DR 


4 
l 
H 
Shift-DR, 
begin looking 
for header 
pattern 
(F9h) 
5 
l 
H 


6 
l 
H 


7 
l 
l 
8 
l 
l 


9 
l 
H 


10 
l 
H 


11 
l 
H 


12 
l 
H 


13 
l 
H 
Prior eight 
bits now match 
the value of the HR, begin 
oMA 
next cycle 


14-1036 
l 
l 
load 
RAM using Shift-DR 
state, 
loop for 1023 TCK cycles 


1037 
H 
l 
Shift-DR -+ Exit1-oR, 
perform 
last shift 


1038 
H 
X 
Exit1-oR 
-+ Update-DR 


1039 
l 
X 
Update-DR 
-+ Run-Test/Idle 


The fastest way (fewest clock cycles required) to load the RAM is to use INITRAM or TOG RAM. These 
instructions 
are applicable when the same data pattern is to be loaded in each RAM location or when the 
data in each location is to be the inverse of the data in an adjacent location. To begin the procedure, the 
user should load the IR with WRITERAM and scan the RAMR with the data to be written and the starting 
address. After this is complete, 
scan the IR with INITRAM or TOGRAM 
and loop in the Run-Test/ldle 
state as shown in Table 
13 for 1023 TCK cycles 
(if the entire RAM is to be loaded). The final RAM 
location is written to as the TAP state changes from Run-Test/Idle 
to Select-OR-Scan. 


Assume that the RAMR has been loaded with the value 3AAA800h. Bits 9 through 0 (the ten address bits) 
are OOOh,and bits 25 through 10 (the sixteen data bits) are AAAAh. If INITRAM is executed according to 
the table, each RAM location will contain the value AAAAh. If TOG RAM is executed instead of INITRAM, 
the RAM will contain alternating 
patterns of AAAAh and 5555h, beginning with AAAAh in location OOOh 
and ending with 5555h in location 3FFh. 


TCKCYCLE 
ms* 
COMMENT 


0 
l 
Update-IR 
-+ Run-Test/Idle 


1-1023 
l 
loop 
in Run-Test/Idle, 
load RAM 


1024 
H 
Run·Test/ldle 
-+ Select-OR-Scan, 
start next operation 
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PCI description 
~ 


The programmable 
clock interface 
(PCI) circuit generates 
the on-line clock used for test operations 
run -> 
under the RUNN instruction. 
By driving the CLK1, CLK2, and/or 
CLK3 inputs with system clock, status, 
interrupt, ready, or any of a number of other signals, the user can synchronize 
on-line test operations 
to LLI 
different system conditions. The device issues its on-line clock according to one of several logic equations 2= 
(see Table 
14). The PCI increases the flexibility of the device by allowing on-line test operations 
to be ••• 
triggered by multiple real-time system signals. 
I- 


TABLE 
14. PCI LOGIC EQUATIONS 
g 
Coa: 
Q. 


POLSEL 
SELD 
SELC 
SELB 
SELA 
RUNN 
(CTLR BIT 36) 
(CTUl BIT 35) 
(CTLR BIT 34) 
(CTLR BIT 33) 
(CTLR BIT 32) 
ON·L1NECLOCK (OCLK) 
0 
0 
0 
0 
0 
TCKt 
0 
0 
0 
0 
1 
CLKH 
0 
0 
0 
1 
0 
CLK2t 
0 
0 
0 
1 
1 
CLK3t 
0 
0 
1 
0 
0 
ClKfeCOO 
0 
0 
1 
0 
1 
CLK1eCOO 
0 
0 
1 
1 
0 
ClKfeCLK2 
0 
0 
1 
1 
1 
CLK1eCLK2 
0 
1 
0 
0 
0 
CLK1eCOOeC0<3 
0 
1 
0 
0 
1 
CLK1eCLK2eCLK3 
0 
1 
0 
1 
0 
ClKfeCLK2eCLK3 
0 
1 
0 
1 
1 
CLK1eCLK2eC0<3 
0 
1 
1 
0 
0 
ClKfeCOOeCLK3 
0 
1 
1 
, 
0 
1 
CLK1eCOOeCLK3 
0 
1 
1 
1 
0 
ClKfeCLK2eCLK3 
0 
1 
1 
1 
1 
CLK1eCLK2eCLK3 
1 
0 
0 
0 
0 
fCK 
1 
0 
0 
0 
1 
CLK1 
1 
0 
0 
1 
0 
COO 
1 
0 
0 
1 
1 
CO<3 
1 
0 
1 
0 
0 
CLK1+CLK2 
1 
0 
1 
0 
1 
NKf+CLK2 
1 
0 
1 
1 
0 
CLK1+CLK2 
1 
0 
1 
1 
1 
ClKf+COO 
1 
1 
0 
0 
0 
CLK1+CLK2+CLK3 
1 
1 
0 
0 
1 
CLK1+CLK2+CLK3 
1 
1 
0 
1 
0 
CLK1+COO+CLK3 
1 
1 
0 
1 
1 
ClKf + COO + CLK3 
1 
1 
1 
0 
. 
0 
CLK1+CLK2+C0<3 
1 
1 
1 
0 
1 
ClKf +CLK2+C0<3 
1 
1 
1 
1 
0 
CLK1+COO+C0<3 
1 
1 
1 
1 
1 
NKf 
+ COO + CO<3 
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OP3 
OP2 
OP1 
opo 


(CTLR BIT 44) 
(CTLR BIT 43) 
(CTLR BIT 42) 
(CTLR BIT 41) 
OPCODE/FUNCTION 


0 
0 
0 
0 
Sample 


0 
0 
0 
1 
Sample 


0 
0 
1 
0 
Sample 


0 
0 
1 
1 
Sample 


0 
1 
0 
0 
PSA, no cascade 


0 
1 
0 
1 
PSA, MSD cascade 


0 
1 
1 
0 
PSA, MID cascade 


0 
1 
1 
1 
PSA, LSD cascade 


1 
0 
0 
0 
Trace 
1 
0 
0 
1 
Trace 


1 
0 
1 
0 
Trace 


1 
0 
1 
1 
Trace 
1 
1 
0 
0 
Trace 
and PSA, no cascade 


1 
1 
0 
1 
Trace 
and PSA, MSD cascade 


1 
1 
1 
0 
Trace 
and PSA, MID cascade 
1 
1 
1 
1 
Trace 
and PSA, LSD cascade 


RUNN, RUNT opcode description 


The primary functions of the •ACT8994 are those opcodes 
run under the RUNN and RUNT instructions. 


The test operation 
performed 
is determined 
by OP3-0PO 
(CTLR bits 44 through 41) as shown in Table 
15. During the event protocols (see event 
protocol 
description), 
the opcodes below are executed in the 
DO TEST state: 


SAMPLE 
The data at the D inputs is captured in the TCR, taking a snapshot of the current data. 


PSA 
A parallel signature analysis is performed on the data appearing at the D inputs. The TCR is configured as 
a linear-feedback 
shift register (LFSR) according to the conditions 
previously loaded in PTAP15-PTAPOO. 


See parallel 
signature 
analysis 
operations 
for details of PSA tests. 


Four opcodes initiate the PSA operation, and there are four different options for cascading more than one 
DBM (see cascaded 
PSA operations): 


No cascade: The PIO pin is placed in the high-impedance 
state, and the device's 
TDI and TDO pins 
perform their normal function. 


MSD cascade: The device is configured 
as the most significant device in a multiple-DBM 
PSA chain. 
The TDI input is ignored and the LFSR data is shifted out via TDO to a middle significant DBM. PIO is 
configured as an input. 


MID cascade: The device is configured as a middle significant device (neither most nor least significant) 
in a multiple-DBM 
PSA chain. TDI accepts serial LFSR input, and the LFSR data is shifted out via TDO. 
PIO is configured as an input. 


LSD cascade: The device is configured as the least significant device in a multiple-DBM PSA chain. TDI 
is the serial input in the LFSR chain, and TDO is placed in the high-impedance 
state. PIO is configured 
as an output. 
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RUNN, 
RUNT 
opcode 
description 
(continued) 
~ 


TRACE 
-- 
The data appearing at the 0 inputs is stored in the RAM. The RAM address is cleared to OOOhprior to > 
execution (unless RACDIS = 1) and is incremented 
after each write cycle. The device can be configured 
~ 
to allow write cyclos to continue 
after the maximum 
address 
is reached 
(thus overwriting 
data) or to Q. 


discontinue write cycles after RAM address 03FFh has been written to. 


TRACE/PSA 
I- 


The TRACE and PSA operations are executed simultaneously. The same PSA cascading options available Q 
under PSA are available under TRACE/PSA. 
Q 


event 
qualification 
mc)dule description 
0 


The EQM controls test operations in the on-line mode. It contains an event controller to issue enable and a: 
control signals, a programmable 
clock interface circuit to issue the on-line clock, and register files to store Q. 


the loop counter, event counter, expected (compare) data, and mask data. 


When 
RUNN 
is the current 
instruction, 
on-line 
test 
operations 
are active 
according 
to one 
of eight 
protocols. 
The protocols 
are state machines 
synchronous 
to the on-line clock 
(in the descriptions 
and 
diagrams 
of EQM operations 
and protocols, 
the on-line clock is referred to as OCLK). There are eight 
protocols 
that may be executed, all of which use three status signals to determine the next state. Those 
signals are EVENT, ECMIN, and LCMIN. 


EVENT is an active-high 
signal and indicates that a protocol is to be triggered. Table 16 lists the signals 
that may be chosen to assert EVENT. 


EVENT = 1 if the selected condition(s) exists. 
EVENT = 0 otherwise. 


ECMIN, the event counter minimum indicator, is an active-low signal and becomes active (goes low) when 
the event counter 
(EQR2 bits 55 through 
40) has decremented 
to one, indicating 
that the event 
has 
occurred the specified number of times. Note that the event counter does not necessarily decrement 
on 
each match found. There must be one non-event between events for the EQM to recognize the events as 
separate and decrement 
the event counter (this is illustrated in Figure 13). In the example of the figure, 


the event counter is set to 2h and the expected data pattern (EQR2 bits 15 through 0) is 0001 h. 


ECMIN = 0 if the event counter = 1. 
ECMIN = 1 otherwise. 


LCMIN, the loop counter minimum indicator, is an active-low signal and becomes active (goes low) when 
the loop counter (EQR1 bits 15 through 0) has decremented 
to one, indicating that the event protocol has 
executed the specified number of times. 


LCMIN = 0 if the loop counter = 1. 
LCMIN = 1 otherwise. 
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EVENT 
~ 
_ 
~n 
~n~ __ 


EQISELC 
EQISELB 
EQISELA 
EVENTt 
(EQR1 
BIT 22) 
(EQR1 
BIT 21) 
(EQR1 
BIT 20) 
0 
0 
0 
CTERM 
0 
0 
1 
DCTERM 
0 
1 
0 
EOI 
0 
1 
1 
Ern 
1 
0 
0 
DEOI 
1 
0 
1 
Drni 
1 
1 
0 
L 
1 
1 
1 
L 
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EVENT 
signal 
descriptions 
~ 


CTERM 
-- 
This asynchronous 
signal becomes active when the EQM compare cells detect a match between the .0 i:i 


input data and the expected 
data from the EQM register files. CTERM is enabled 
by ENACMP in the 
EQR1 to become active either on the first match after the RUNN instruction 
is executed 
or on the first a:a. 


match after an event protocol has started. 


DCTERM 
I- 


DCTERM is a sync ronized version of CTERM. DCTERM becomes active on the first rising edge of OCLK 0 
after CTERM becomes valid. 
5 


EQI 
() 
EQI is the level present at the EQI input pin. 
a: 


EQI 
a. 


EQI is the inverse of the level present at the EQI input pin. 


DEQI 
The synchronized version of EQI is DEQI, which becomes valid on the rising edge of OCLK. 


DEQI 
DEQI is the inverse of DEQI. 
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~ 
event 
qualification 
protocols 
o 
The on-line test operations 
implemented 
using the RUNN instruction 
are executed 
according 
to one of 
C 
eight protocols. CMD2-CMDO 
are decoded as shown in Table 17 to select the protocol. 


~ 
TABLE 17. EQM PROTOCOL 
DECODE 


-t 


"'tJ 
:J:Jm<- 
m:e 


CMD2 
CMD1 
CMDO 
(EQR1 
BIT 32) 
(EQR1 
BIT 31) 
(EQR1 
BIT 30) 
SELECTED 
EQM PROTOCOL 


0 
0 
0 
Protocol 
1 


0 
0 
1 
Protocol 
2 


0 
1 
0 
Protocol 
3 


0 
1 
1 
Protocol 
4 


1 
0 
0 
Protocol 
5 


1 
0 
1 
Protocol 
6 


1 
1 
0 
Protocol? 


1 
1 
1 
ProtocolS 


The state machines 
for the eight on-line protocols 
are shown in Figures 14 through 
21. Decisions 
are 
made by the protocol 
state machine 
based on the values of the internal signals EVENT, ECMIN, and 
LCMIN as shown in the figures. The term DO TEST in the figures refers to the RUNN opcode selected by 
OP3-0PO. 
Although 
any of the opcodes 
may be executed 
with any of the protocols, 
certain tests are 
more compatible with some protocols than with others. 


The EOM operates 
synchronously 
to the on-line clock, OCLK, which is issued by the PCI as described 
earlier (see PCI description). 


The EOM register files hold the expected and compare mask data used for triggering test operations 
as 
well as the event and loop counters. The addresses 
of the register files and the RAM are reset to all 
zeroes prior to the execution of any protocol. 


There are two counters associated with the protocols. 
Each counter performs one of two functions during 
the protocol execution. The event counter keeps track of the number of times EVENT (which is based on 
some signal(s) as selected 
by the current protocol) 
becomes 
active, and decrements 
accordingly, 
or it 
delays the start of test execution for a certain number of OCLK cycles. The loop counter keeps track of 
the number of times the protocol has been executed or specifies the number of clocks for which a test is 
to be executed. The protocol terminates when the loop counter has decremented. 


Protocols 
can be initiated by the signal present on EOL This is useful when a test operation 
is to be 
triggered by a signal from the outside world. The signal input to EOI is configurable as shown previously in 
Table 16 to provide additional flexibility. 


In Figures 14 through 21, four signals are indicated in the state diagrams, and they represent actions that 
occur at certain points in the execution of the protocols. The four signals are: 


DEC: decrement the event counter. 


DLC: decrement the loop counter. 


LEV: load the event counter with a new value from the register file. 


LND: load new expected and compare mask data from the register file. 


As new data is loaded into either the event counter or expected and compare mask data, the register file 
address increments 
automatically. 
Data is not erased as it is loaded, and the 16-word deep register files 
can be re-used (i.e., increment from file address Fh to Oh and beyond) in the same test operation. 
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event 
qualification 
protocols 
(continued) 
~ 


In the protocols and descriptions, the term "event" 
refers to the signal, as determined according to Table> 
16, selected to activate the state diagram signal EVENT. 
UJ 


In the protocol 
de!icriptions 
that follow, 
LCNT and ECNT represent 
the values of the loop counter 
and a:: 
event counter, respectively. 
Q. 


••••o 
=>co 
a:: 
Q. 


FIGURE 14. EQM PROTOCOL 
1 


Protocol 1 (see Figure 14) executes a test after an event has been observed a specified number of times 
and repeats the teHt for the number of times specified by the loop counter. The test executes once (after 
the event counter has decremented) 
for each loop count. Protocol 1 can be summarized as: 


For LCNT times do 
Begin 
After ECNT events, DO TEST 
End 
END OF TEST 
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EVENT = 1 


(DEe) 


Protocol 2 (see Figure 15) is similar to protocol 
1, the difference 
being that the specified test executes 
while the event is valid, rather than only once after the event is observed. This protocol 
provides a do- 


while test and is useful when EOI is used to trigger EVENT. The protocol can be summarized as: 


For LCNT times do 
Begin 
After ECNT events. DO TEST while EVENT = 1 
End 
END OF TEST 
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FIGURE 16. EQM PROTOCOL 3 


Protocol 3 (see Figure 16) recognizes separate start and stop events. The test begins execution 
after a 
certain event occurs and stops after another (possibly different) event occurs. If the start and stop events 
are 
patterns 
(i.e., one 
of the 
compare 
terms 
is used 
as the 
event 
trigger), 
they 
are contained 
in 
consecutive 
register file locations. Protocol 3 can be summarized as: 


For LCNT times do 
Begin 
After ECNT events, start DO TEST 
After ECNT events, stop DO TEST 
End 
END OF TEST 


Note that, although ECNT appears twice in the protocol summary, the user can specify different values for 
the start and stop events, as the event counter is reloaded after the test begins. 
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~" 
- 
(OEC) 


~EVENT=l 


(LNO) 


EVENT= 1 


(OEC) 


(LEC) 
(OLC) 
(LNO) 


FIGURE 17. EQM PROTOCOL 4 


Protocol 
4 (see Figure 17) is similar to Protocol 
3, the difference 
being that after the stop event 
has 
occurred, the test continues for some number of OCLKs. Protocol 4 can be summarized as: 


For LCNT times do 
Begin 
After ECNT events, start DO TEST 
After ECNT events, stop DO TEST after ECNT OCLKs 
End 
END OF TEST 
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(LEC) 
(OLC) 
(LNO) 


FIGURE 18. EQM PROTOCOL 5 


Protocol 5 (see Fi~lure 18) specifies that the test be executed for some number of OCLKs after an event 
has occurred and can be summarized as: 


For LCNT times do 
Begin 
After ECNT events, DO TEST for ECNT OCLKs 
End 
END OF TEST 
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EVENT = 1 


(DEC) 


(LEC) 
(DLC) 
(LND) 


FIGURE 19. EQM PROTOCOL 6 


Protocol 
6 (see Figure 
19) includes 
a pause for 
ECNT OCLKs 
after 
the triggering 
event 
has been 
observed. 


For LCNT times do 
Begin 
After ECNT events, pause for ECNT OCLKs 
DO TEST for ECNT OCLKs 
End 
END OF TEST 
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FIGURE 20. EQM PROTOCOL 7 


During protocol 7 (!lee Figure 20), a test is executed after an event occurs without an intermediate 
pause; 


following that, the pause/test 
algorithm is implemented. The protocol summary is: 


After ECNT events, DO TEST for ECNT OCLKs For (LCNT - 1) times do 
Begin 
Pause for ECNT OCLKs 
DO TEST for ECNT OCLKs 
End 
END OF TEST 
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EVENT = 1 


(DEe) 


Protocol 8 (see Figure 21) starts a pause/test 
algorithm after a number of events are observed and can 
be summarized as: 


After ECNT events, For LCNT times do 
Begin 
Pause for ECNT OCLKs 
DO TEST for ECNT OCLKs 
End 
END OF TEST 
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== 
LLI 
Any of several internal 
status signals can be selected 
to be output via EQO during online testing 
as :;:: 
shown in Table 18. 
LLI 


TABLE 
18. EQO SELECTt 
a:a. 


••••o 
::J 
Coa:a. 


EQOSELD 
EQOSELC 
EQOSELB 
EQOSELA 


(EQR1 
BIT 26) 
(EQR1 
BIT 25) 
(EQR1 
BIT 24) 
(EQR1 
BIT 23) 
EQO OUTPUT 
SIGNAL 


0 
0 
0 
0 
H 
0 
0 
0 
1 
L 
0 
0 
1 
0 
EOT 
0 
0 
1 
1 
EOf 
0 
1 
0 
0 
RUN 
0 
1 
0 
1 
RUN 
0 
1 
1 
0 
TGATE 
0 
1 
1 
1 
TGATE 


1 
0 
0 
0 
CTERM 
1 
0 
0 
1 
CTERM 
1 
0 
1 
0 
DCTERM 
0 
0 
1 
1 
DCTERM 


1 
1 
0 
0 
H 


1 
1 
0 
1 
L 
1 
1 
1 
0 
H 


1 
1 
1 
1 
L 


CTERM 
This asynchronous 
signal becomes active when the EQM compare cells detect a match between the 0 
input data and the expected 
data from the EQM register files. CTERM is enabled 
by ENACMP in the 
EQR1 to become active either on the first match after the RUNN instruction 
is executed 
or on the first 
match after an event protocol 
has started. 
CTERM is the inverse of CTERM. This is the same signal 
discussed earlier as one of the signals that may be selected to assert EVENT. 


DCTERM 
DCTERM is a synchronized version of CTERM. DCTERM becomes active on the first rising edge of OCLK 
after CTERM becomes 
valid. DCTERM is the inverse of DCTERM. This is the same signal discussed 
earlier as one of the signals that may be selected to assert EVENT. 


RUN 
The RUN status signal indicates that an event protocol is active, but not necessarily that a test operation 
is being performed 
(I.e., the protocol 
state machine 
mayor 
may not be in DO TEST). RUN becomes 
active as soon as an event protocol begins execution and goes inactive after the protocol has terminated. 
RUN is the inverse of RUN. 


TGATE 
TGATE is active (high) when a test operation 
under an event qualification 
protocol is executing 
(I.e., the 
protocol state machine is in DO TEST). TGATE is the inverse of TGATE. 
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~ 
EQO output 
during 
RUNN 
(continued) 
o 
EOT 
C 
The EOT signal goes high when an event protocol enters the end-of-test 
state, meaning that the event 
C 
protocol has terminated. EOT is the inverse of EOT. 


~ 
Figure 22 illustrates the relationship of the internal status signals to the test operation. 


"'U 
XI 
OCLK 
m<- 
m 
=e 


SELDP 
~ 
0 


CMPSEL 
= 0 
START 
EXPDATA 
~ 
OOOOh, 
EVCNT = 2 
STOP 
EXPDATA 
~ 
FFFFh, 
EVCNT 
~ 
2 
RUNN 
OPCODE 
~ 
1000 
~ 
TRACE 


EQM 
Protocol 
= 3 
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operation 
under 
RUN" 
~ 


Under RUNT, which is active only in the Run-Test/Idle 
state, the current data at the 0 inputs (Le., the :> 
value of 015-00 
at the rising edge of the selected 
clock) is input into the TCR and/or 
RAM. Figure 23 LLI 
shows the timing for a TRACE operation 
under RUNT, and the contents 
of the RAM after several write 
cycles have occurred. The first pattern stored is the one present at the first rising edge of the clock after ~ 
entering Run-Test/Idle, 
and the last pattern stored is the one present at the rising edge of the clock as 
the TAP state changes from Run-Test/Idle 
to Select-OR-Scan. 
I-o 
:;)coa: 
Q. 


alignment 
of compare 
and data signals 
under 
RUNN 


Under RUNN, several options are available for the compare function and storage of data as controlled 
by 
SELOP and CMPSEL (CTLR bits 40 and 37, respectively). The data input in both the RAM (and/or 
TCR) 
and 
the 
EQM 
compare 
circuitry 
can 
be 
delayed 
one 
clock 
cycle 
to 
implement 
the 
desired 
test 
methodology. 
The four options are illustrated 
in Figures 24 through 27, which illustrate the alignment 
of 
compare and data signals for a portion of a TRACE operation 
under RUNN. In the figures, the compare 
pattern to start the operation 
is 0003h and the compare pattern to stop the operation is OOOFh.The data 
alignment is the same for any test that runs under RUNN. 


OCLK J1J1 


CTERt.4 --.I1 
n 
_ 
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-4 


"0 
:D 
rn<- 
rn:e 


__ n 
n__ 


CTERt.I -ll 
n 
_ 


__ n 
n 
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parallel signature analysis operations 
~ 


The TCR can be configured 
by OP3-0PO 
to perform 
PSA operations 
on the 
D inputs. Additionally, 
- 
multiple DBMs can be cascaded 
to perform 
PSA on more than 16 bits with the PIO pin configured 
for G:i 


feedback. 
a: 


PSA operations 
use an LFSR technique 
to perform exclusive-OR 
functions 
on pairs of data and use the Q. 


result as the input to an adjacent 
D-type flip-flop. 
Parallel signature 
analysis can be performed 
under ••• 


RUNN and RUNT and as a self-test operation on the RAM. 
0 


The flexibility of the device in performing 
PSA operations 
is greatly enhanced 
by the DATMSK bits and ::> 
PTAP bits of the control register. The user can configure the device such that any combination 
of the D C 
inputs can be ignored during PSA and select the feedback 
(FBAK) bit from the operation 
as an input to 0 
one of the exclusivt3-0R gates in each shift register stage. 
a: 


The basic configuration 
for parallel signature analysis is shown in Figure 28. On each clock cycle the Q. 


results of exclusive-OR 
functions 
are shifted to another cell as one of the inputs for the nex1 exclusive- 


OR. A unique signature 
is developed 
and can be scanned 
out for comparison 
against an expected 
or 
known value. 


The output of the shift register stages is determined by the various input signals as shown in Table 19. 


PSA operations 
do not affect storage in the RAM when a simultaneous 
PSAITRACE 
operation 
is being 
performed. 


INPUTS 
OUTPUT 


PTAPnn 
FBAK 
OATMSKnn 
On 
On -1t 
ont 
0 
X 
0 
0 
0 
0 
0 
X 
0 
0 
1 
1 
0 
X 
0 
1 
0 
1 
0 
X 
0 
1 
1 
0 
0 
X 
1 
X 
0 
0 
0 
X 
1 
X 
1 
1 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
1 
1 
1 
0 
1 
0 
1 
1 
1 
0 
0 
1 
0 
1 
1 
1 
X 
0 
0 
1 
1 
1 
X 
1 
1 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
1 
1 
1 
1 
0 
1 
0 
0 


1 
1 
0 
1 
1 
1 


1 
1 
1 
X 
0 
1 


1 
1 
1 
X 
1 
0 
t an 
~ 
the value 
of register 
n after the rising edge of CLK. an -1 
~ the value 
of register 
(n -1) 
prior to the rising edge of 
CLK. 
See 
Figure 
28. 
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== 
LIJ 
More than one 'ACT8994 
can be cascaded to perform PSA operations 
on buses wider than 16 bits. The - 
RUNN and RUNT opcodes include options for configuring the device for stand-alone 
signatures or as the > 
most significant device (MSD), mid significant device (MID), or least significant device (LSD) in a cascaded 
LlJa: 
configuration. 
Q. 


Figure 29 shows a configuration 
in which three devices are cascaded. 
When the PSA opcode 
includes 
configuration 
as an MSD or MID, the PSA circuit is configured 
such that Pia is an input and replaces, in "'0 
the circuit of Figure 28, the Q output of register 0 (QO) as the FBAK bit. QO is routed through TOO to drive _ 
the TDI input of the next device in the chain. A device configured as a MSD ignores its TDI input. 
- 


When the PSA opcode configures 
a device as the LSD, QO is used to drive Pia, now enabled and used 8 
as an output, which is tied to the Pia inputs of the MSD and MID(s). The TOO pin of an LSD is in the a: 
high-impedance 
state. 
Q. 


During a cascaded 
PSA operation, the TDI and TOO pins of the device are used in the shifting of data. 


Although 
an instruction 
register scan can occur while RUNN is active, and updating the IR with another 
RUNN instruction will not affect device operations, 
the scanning of data through the IR will contaminate 
the signature 
being generated. 
When a cascaded 
PSA operation 
is active, it is recommended 
that the 
device go to the Run-Test/Idle 
state for the duration of the test. 


1'" 


015-00 
015-00 
015-00 


'ACT8994 
TOO 
TOI 
'ACT8994 
TOO 
TOI 
'ACT8994 
TOO 
(MSo) 
(MID) 
(LSD) 


PIO 
PIO 
PIO 
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.":Do 
C 
Co 
-t 
.":D 
rn 
From 
< 
System 
- 
rn 
:E 


From 
Scan 
Path 


Address 
Bus 
" 


).I.p 


A 
Data Bus 
" 


Memary 


" 
I/' 


.. 
7 
-. CLK1 015-00 
....• 
CLK1 015-00 
~ 
CLK2 
--- 


CLK2 
l--..t 
CLK3 
---. 
CLK3 


'8994 
'8994 
To 
TOI 
TOO 
Tol 
TOO 
Scan 
Path 
--- 


TMS 
~ 
TMS 
,..... TCK EQI 
Pia ~ 
--+ 
TCK EQI 
Pia - 
EQO 
EQO 
t 
! 


~ 
Global Event 
Qualification 
- 


Externai 
Signals 
---. 
Logic 


FIGURE 30. TYPICAL DBM APPLICATION 


Figure 30 shows a typical application 
of the 'ACT8994. 
In the figure, two DBMs reside in parallel with a 
microprocessor 
and memory. The ClK inputs, used for on-line operations 
under RUNN, are driven by 
system 
signals 
(interrupt, 
clock, 
enable, 
control, 
etc.). The 
DBMs 
are configured 
for cascaded 
PSA 
operations 
by connecting their PIO pins. 


Global event qualification 
schemes are implemented 
by combining, in the global event qualification 
logic 
block, the EQO outputs of the DBMs with some external qualifiers chosen by the user. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
~ 


Supply voltage range, VCC 
-0.5 
V to 7 V :> 
Input voltage range, VI (see Note 1) ..........................•............ 
-0.5 
V to VCC + 0.5 V LU 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V a: 
Input clamp current, 
11K (VI < 0 or VI > VCC) 
±20 
mA 0.. 


Output clamp current, 
10K (VI < 0 or VI > VCC).. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 50 mA 
Continuous output current, 10 (VO = 0 to VCC). .. .. .. .. . .. . .. . .. . .. . .. .. .. . .. . .. . .. . .. . .. 
± 50 mA I- 


Continuous current through VCC or GND . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
± 200 mA 0 
Storage temperature 
range 
- 65·C to 150·C ::::» 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only C 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 0 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
a: 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 
0.. 


recommended operating conditions 


'54ACT8994 
'74ACT8994 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
VCC 
0 
Vcc 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


EQO 
-3.4 
-4 


IOH 
High-level 
output 
current 
PIO 
-12 
-16 
mA 


TOO 
-20 
-24 


EQO 
3.4 
4 


IOL 
Low-level 
output 
current 
PIO 
12 
16 
mA 


TOO 
20 
24 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·c 
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;g electrical 
characteristics 
over 
recommended operating 
free-air 
temperature 
range (unless 
o otherwise noted) 
Cc:o 
-f 


"'U 
:tJ 
m<- 
m 
:E 


'S4ACT8994 
'74ACT8994 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
MIN 
MAX 
UNIT 


VCC = 4.5 V,IOH 
= -3.4 
mA 
3.7 
EOO 
VCC 
- 
4.5 V, 10H - 
-4 
mA 
3.7 


VCC 
- 
4.5 V, 10H - 
-12 
mA 
3.7 
VOH 
PIO 
VCC 
- 
4.5 V, 10H - 
16mA 
3.7 
V 


Vcc 
- 
4.5 V,IOH 
- 
-20 
mA 
3.7 
TOO 
Vcc 
~ 4.5 V,IOH 
- 
-24 
mA 
3.7 


Vcc 
- 
4.5 V, 10l 
- 
3.4 mA 
0.5 
EQO 
Vcc 
- 
4.5 V, 10l 
- 
4 mA 
0.5 


Vcc 
= 4.5 V, 10l 
~ 
12 mA 
0.5 
VOL 
PIO 
Vcc 
- 
4.5 V, 10l 
- 
16 mA 
0.5 
V 


VCC 
- 
4.5 V, 10l 
- 
20 mA 
0.5 
TOO 
Vcc 
- 
4.5 V, 10l 
- 
24 mA 
0.5 


lozt 
PIO, TOO 
VCC 
- 
5.5 V, Vo 
- 
VCC or GNO 
±10 
±5 
!LA 


II 
VCC 
- 
5.5 V, VI - 
VCC or GNO 
±1 
±1 
!LA 


ICCO 
VCC 
~ 
5.5 V, VI ~ VCC or GNO, 
10 ~ 0 
200 
200 
!LA 
(RAM 
disabled) 


ICC 
VCC 
~ 
5.5 V, VI ~ VCC or GNO, 10 = 0 
175 
175 
mA 
(RAM 
enabled) 


'S4ACT8994 
'74ACT8994 


MIN 
MAX 
MIN 
MAX 
UNIT 


TCK 
0 
35 
0 
35 
fclock 
AnyClK 
0 
35 
0 
35 
MHz 


TCK high or low 
10 
10 
tw 
Pulse duration 
Any ClK 
high or low 
10 
10 
ns 


TMS before 
TCK i 
10 
10 


Any 0 before 
TCK i 
10 
10 


Any 0 before 
any ClK 
10 
10 


tsu 
Setup 
time 
TOI before 
TCK i 
10 
10 
ns 


PIO before 
TCK i 
10 
10 


PIO before 
any ClK 
10 
10 


EOI before 
any ClK 
10 
10 


TMS after TCK i 
5 
5 


Any 0 after TCK i 
5 
5 


Any 0 after any ClK 
5 
5 


th 
Hold time 
TOI after TCK i 
5 
5 
ns 


PIO after TCK i 
5 
5 


PIO after any ClK 
5 
5 


EOI after any ClK 
5 
5 


1d 
Oelaytime 
Power-up 
to TCK i 
100 
100 
ns 
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switching 
characteristics 
over 
recommended 
ranges 
of supply 
voltage 
and operating 
free-air 
temperature 


FROM 
TO 
'54ACT8994 
'74ACT8994 
PARAMETER 
(INPUn 
(OUTPUn 
MIN 
MAX 
MIN 
MAX 
UNIT 


TCK 
35 
35 
'max 
AnyCLK 
35 
35 
MHz 


IpLH 
Any 0 
EQO 
IPHL 
ns 


IPLH 
TCK-!- 
TOO 
IPHL 
ns 


IpLH 
TCK-!- 
PIO 
IPHL 
ns 


IPLH 
TCK-!- 
EOO 
IPHL 
ns 


IPLH 
EOI 
EQO 
IPHL 
ns 


IpLH 
AnyCLK 
TOO 
IPHL 
ns 


IPLH 
AnyCLK 
PIO 
IPHL 
ns 


IPLH 
AnyCLK 
EQO 
IPHL 
ns 


IPZH 
TCK-!- 
TOO 
IPZL 
ns 


IPHZ 
TCK-!- 
TOO 
IpLZ 
ns 


IPZH 
TCK-!- 
PIO 
IPZL 
ns 


IpHZ 
TCK-!- 
PIO 
IpLZ 
ns 
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02 
x VCC 


o Open 
l'" 


TEST 
51 


IPLH/tPHL 
OPEN 


tPLZ/IPZL 
2xVCC 
tpHZ/tpZH 
GND 


outPut~3V 
Control 
' 
, 
(low-level 
, 1.S V 
, 1.S V 
enabling) 
: 
_: 
0 V 


tpZL -":;..- 
-+1:..- tpLZ 
, 
, 
, 
outPut~' 
,-------l--:-- 
Vcc 
Waveform 
1 
: 
50% 
: 
I 
51 at 2 x Vcc 
' 
' 
__2_0:r'_- - - - VOL 
, 
, 
' 
tpZH ~;.- 
~:.- 
tpHZ 


outPut~' 
'--io%-----VOH 
Waveform 2 
SO%, 


51 
atGND 
------------ 
VOL 


Input~1.SV 
-,-~.~~----3V 


I 
I 
I 
I 
0 V 
:---; 
tpHL 
: 
\i= ~~;.VOH 


I 
~VOL 
:-----.. tpLH 


v:::: 
VOH 
TSO% 
-'----VOL 


In-Phase 
Output 


tPLH 
:----; 


I 
I 
I 
I 
I 
I 
/SO% 


\SO% 


Out-Of-Phase 
Output 


High-Level~.SV 
--~.~-:V 
Pulse 
I 
I 


I 
I 
0 V 
I 
I 
4--- 
Iw ----' 


~ 


' 
:3V 
Low-Level 
I 
S 
I 
1 S V 
Pulse 
1. 
V 
. 
-----OV 


Timing - - - - - - 
"''.L'' 
\.-,,-- 
3 V 
Input 
. 
fi\LS 
V 
, 
_____ 
I~ 
J 
OV 
t. 
I 
su;----'~ 
t 
h 


Dota~' 
l.SV· 
:-;.~~----3V 


Input, 
. 
OV 
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• 
Members 
of the Texas Instruments 
SCOPE'" 
Family of Testability 
Products 


• 
Compatible 
With the IEEE Standard 
1149.1 
(JTAG) Serial Test Bus 


• 
Select 
Up to Foul' Secondary 
Scan Paths to 
Be Included 
in a Primary 
Scan Path 


• 
Allow 
Partitioning 
of System 
Scan Paths 


• 
Six Data Registers: 
Control, 
Select, Counter, 
Boundary 
Scan, 10 Bus, Bypass 


• 
Include 
Eight-Bit 
Programmable 
Binary 
Counter 
to Count or Initiate 
Interrupt 
Signals 


• 
Include 
Four-Bit 
Identification 
Bus for Scan 
Path Communication 


• 
Inputs 
are TTL Compatible 


• 
Compatible 
with TI's ASSET'" 
(Automated 
Support 
System 
for Emulation 
and Test) 
Software 


• 
Can be Cascaded 
Horizontally 
or Vertically 


• 
EPIC'" (Enhanced·Performance 
Implanted 
CMOS) 1-,...mProcess 


• 
Package 
Options 
Include 
Plastic "Small 
Outline" 
Packaget~, Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


SN54ACT8997 
••. 
JT 
PACKAGE 
SN74ACT8997 
••. ow OR NT PACKAGE 
(TOP VIEW) 


OCO 


MCO 


OTO01 


OTO02 


OTO03 


OTO04 
GNO 


OTMS1 


OTMS2 


OTMS3 


OTMS4 


OTCK 


TOO 


TMS 


OCI 


MCI 


TRST 


101 


102 


103 


104 
Vcc 
OTOl1 


OTOI2 


OTOI3 


OTOI4 


TOI 


TCK 


SN54ACT8997 
••. 
FK PACKAGE 
(TOP VIEW) 


TRST 


MCI 


OCI 


OCO 


MCO 


DTOOl 


DTO02 


25 
DTOI3 


24 
DTOI4 


23 
TOI 


22 
TCK 


21 
TMS 


20 
TOO 


19 
DTCK 
description 


The 
'ACT8997 
is 
a 
member 
of 
Texas 
Instruments 
SCOPE'" 
testability 
IC family. This 
family 
of 
components 
facilitates 
testing 
of 
complex circuit board assemblies. 


The 
'ACT8997 
enhances 
the 
scan 
capability 
of Tl's 
SCOPE'" 
family 
by allowing 
augmentation 
of a 
system's 
primary scan path with secondary scan paths (SSPs), which can be individually selected by the 
'ACT8997 to be included in the primary scan path. The device also provides buffering of test signals to 
reduce the need for external logic. 


By loading the proper values into the instruction register and data registers, the user can select up to four 
SSPs to be included in a primary scan path. Any combination 
of the SSPs can be selected at a time. By 
selecting the bypass register, all secondary scan paths can be removed from a primary scan path. 


Any of the device's six data registers, or the instruction register, may be placed in the device's scan path 
(I.e., placed between TDI (test data in) and TOO (test data out) for subsequent shift and scan operations). 


All operations 
of the device except counting 
are synchronous 
to the test clock pin, TCK. The eight-bit 
programmable 
up/clown counter can be used to count transitions on the DCI (device condition 
input) pin 
and output interrupt signals via the DCa (device condition 
output) pin. The device can be configured 
to 
count on either the rising or falling edge of DCI. 


SCOPE, 
ASSET, 
and EPIC are trademarks 
of Texas 
Instruments 
Incorporated. 


PRODUCT 
PREVIEW 
documentl 
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on products 
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Ire design gOlI•. Tex•• lnttnlmentt: 


reserves the right 
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or dIlContinue 
these products 
without notice. 
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~ 
description 
(continued) 
o 
The test access port (TAP) is a finite-state 
machine compatible with IEEE Standard 1149.1. 
Cc 
The SN54ACT8997 
is characterized 
for operation 
over the full military temperature 
range .of 
o 
125°C. The SN74ACT8997 
is characterized for operation from QOCto 7QoC. 


-I functional 
block diagram 
"'U 
:JJrn<- 
rn 
=E 
Scan Path 
Configuration 
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~ 
state 
diagram 
description 
o 
The TAP proceeds through the states in Figure 1 according to IEEE Standard 1149.1. There are six stable 
C 
states (indicated by a looping arrow) and ten unstable states in the diagram. A stable state is defined as a 
c: 
state the TAP can retain for consecutive 
TCK cycles. Any state which does not meet this criterion is an 
o 
unstable state. 


-t 
There 
are two main paths through 
the state 
diagram: 
one to manipulate 
a data register 
and one to 
~ 
manipulate the instruction register. No more than one register can be manipulated at a time. 
:rJ 
Test-Logie-Reset 
rn< 
In this state, the test logic is inactive and an internal reset signal is applied to all registers in the device. 
_ 
During device operation, the TAP returns to this state in no more than five TCK cycles if TMS is high. The 
rn 
TMS pin has an internal pullup that forces it to a high level if left unconnected 
or if a board defect causes 
:e 
it to be open-circuited. 
The device powers up in the Test-Logie-Reset 
state. 


Run-Testlldle 
The TAP must pass through this state before executing any test operations. The TAP may retain this state 
indefinitely, and no registers are modified while in Run-Test/Idle. 


Select-OR-Scan, 
Select-IR-Scan 
No specific function is performed in these states; and the TAP exits either of them on the next TCK cycle. 


Capture-DR 
The selected 
data register is placed in the scan path (I.e., between 
TOI and TOO). Depending 
on the 
current instruction, data mayor 
may not be loaded or captured by that register on the rising edge of TCK 
causing the TAP state to change. 


Shift-DR 
In this state, data is serially shifted through the selected 
data register, from TOI to TOO, on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (I.e., no shifting occurs 
during 
the TCK cycle 
in which 
the TAP changes 
from 
Capture-DR 
to Shift-DR 
or from 
Exit2-0R 
to 
Shift-DR). On the falling edge of TCK in Shift-DR, TOO goes from the high-impedance 
state to the active 
state. If the TAP has not passed through the Test-Logie-Reset 
state since the last scan operation, TOO 
takes on the level present before it was last disabled. If the TAP has passed through the Test-Logie-Reset 
state since the last scan operation, TOO takes on the logic low level. 


Exlt1-DR, Exit2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-0R or Exit2-0R without recapturing the data register. TOO changes from the active state 
to the high-impedance 
state on the falling edge of TCK as the TAP changes from Shift-DR to Exit1-0R. 


Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated only during this state. 


Capture-IR 
The instruction register is preloaded with the IR status word (see Table 4) and placed in the scan path. 
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state diagram descril:»tion (continued) 
~ 


Shift-IR 
- 
In this state, data is serially shifted through the instruction register, from TOI to TOO, on each TCK cycle. ~ 
The first shift does not occur until the first TCK cycle after entering 
this state (I.e., no shifting occurs a: 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
On the falling edge of TCK in Shift-IR, TOO goes from the high-impedance 
state to the active state. If the Q. 


TAP has not passed through the Test-Logic-Reset 
state since the last scan operation, TOO takes on the I- 


level present before it was last disabled. If the TAP has passed through the Test-Logic-Reset 
state since 0 
the last scan operation, TOO takes on the high level. 
::) 


Exit1-IR, Exit2-IR 
C 
These are temporary 
states used to end the shifting process. It is possible to return to the Shift-IR state 0 
from either Exit1-IR or Exit2-IR without recapturing the instruction 
register. TOO changes from the active a: 
state to the 
high-impedance 
state on the falling 
edge of TCK as the TAP changes 
from 
Shift-IR 
to Q. 


Exit1-1R. 


Pause-IR 
The TAP can remain in this state indefinitely. 
The Pause-IR state provides the capability 
of suspending 
and resuming shift operations without loss of data. 


Update-IR 
In this state, the latches shadowing the instruction register are updated with the new instruction. 


signal descriptions 


TDI- 
Test Data In 
One of the four pins required by IEEE Standard 1149.1. TOI is the serial input for shifting information 
into 
the 
instruction 
register 
or data registers. 
TOI is typically 
driven 
by the TOO pin of the 
primary 
bus 
controller. An internal pullup forces TOI to a high level if left unconnected. 


TOO-Test 
Data Out 
One of the four pins required by IEEE Standard 
1149.1. TOO is the serial output for shifting information 
out of the instruction 
register or data registers. TOO is typically 
connected 
to the TOI pin of the next 
testable device in the primary scan path. 


TCK- 
Test Clock 
One of the four pins required by IEEE Standard 
1149.1. All operations 
of the 'ACT8997, 
except for the 
count function, are synchronous 
to TCK. Oata on the device inputs is captured on the rising edge of TCK, 


and outputs change on the falling edge of TCK. 


TMS-Test 
Mode Select 
One of the four pins required 
by IEEE Standard 
1149.1. The level of TMS at the rising edge of TCK 
directs the 'ACT8997 through its states. An internal pullup forces TMS to a high level if left unconnected. 


TRST -Test 
Reset 
This active-low 
pin implements 
the optional 
reset function 
of IEEE Standard 
1149.1. When 
asserted, 
TRST causes the 'ACT8997 to go to the Test-Logic-Reset 
state and configure the instruction register and 
data registers to their power-up values. An internal pullup forces TRST to a high level if left unconnected. 
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~ 
signal 
descriptions 
(continued) 
o 
DTMS1-DTMS4-Device 
Test Mode Select 1-4 
C 
Any combination 
of these four pins can be selected to follow the TMS pin to direct the secondary 
scan 
C 
path(s) through the states in Figure 1. The unselected 
OTMS pins can be independently 
set to a high or 
o 
low level. The TMS circuit monitors input from the control register to determine the configuration 
of the 
-I 
OTMS pins . 


." 
MCI-Master 
Condition Input 
:xl 
This pin receives interrupt and protocol signals from a PSC. The level on MCI is buffered and output on 
m 
MCO. 
<- 
m:e 


MCo-Master 
Condition Output 
This pin transmits interrupt and protocol signals to the secondary scan path(s). 


DCI-Device 
Condition Input 
This pin receives 
interrupt 
and protocol 
signals 
from the secondary 
scan 
path(s). 
When the counter 
register is instructed to count up or down, the OCI pin is configured as the counter clock. 


DCo-Device 
Condition Output 
OCO is configured 
by the control register to output protocol and interrupt signals, and may be configured 
by the control 
register to output an error signal if the instruction 
register is loaded with an invalid value. 


OCO is further configured by the control register as: 
1) Active-high or active-low (reset condition 
= active-low). 
2) Open-drain or three-state 
(reset condition 
= open-drain). 


DTDI1-DTDI4-Device 
Test Data In 1-4 
These pins receive the serial test data outputs of the selected secondary scan path(s). 


DTD01-DTD04-Devlce 
Test Data Out 1-4 
These pins output serial test data to the TOI input(s) of the secondary scan path(s). 


DTCK-Device 
Test Clock 
This pin outputs the buffered test clock TCK to the secondary scan path(s). 


ID1-ID4-ldentification 
1-4 
This four-bit data bus can be hardwired to provide indentification 
of the subsystem 
under test. The value 
present on the bus can be scanned out through the boundary scan or 10 bus registers. 


functional 
block 
description 


The 
'ACT8997 
is intended 
to 
link secondary 
scan 
paths 
for 
inclusion 
in a primary 
scan 
path. 
Any 
combination 
of the four secondary scan paths can be linked, or the device can be bypassed entirely. 


The least significant bit (LSS) of any value scanned into any register of the device is the first bit shifted in 
(nearest to TOO). The most significant bit (MSB) is the last bit shifted in (nearest to TOI). 


The 'ACT8997 is divided into functional blocks as detailed below. 


test port 
The test port decodes the signals on TCK, TMS, and TRST to control the operation of the circuit. The test 
port includes a TAP that issues the proper control instructions to the data registers according to the IEEE 
Standard 1149.1 protocol. The TAP state diagram is shown in Figure 1. 
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Instruction 
register 
-> 
The instruction 
register (IR) is an eight-bit wide serial shift register that issues commands 
to the device. UJ 
Data is input to the instruction 
register via TDI (or one of the DTDI pins) and shifted out via TDO. All 
device operations are initiated by loading the proper instruction or set of instructions into the IR. 
g: 


data registers 
Six parallel data registers are included in the 'ACT8997: bypass, control, counter, boundary scan, ID bus, •••• 
and select. The ID bus register is a part of the boundary 
scan register. 
Each data register 
is serially Q 
loaded via TDI or DTDI and outputs data via TDO. 
C 


scan path configuration 
circuit 
0 
This circuit decodes 
bits in the select and control registers to determine which, if any, of the secondary a: 
scan paths are to be included in the primary scan path. 
Q. 


REGISTER 
NAME 
LENGTli 
(BITS) 
FUNCTION 


Instruction 
8 
Issue command 
information 
to the device. 


Control 
10 
Configuration 
and enable 
control. 


Counter 
II 
Count 
events 
on OCI. output 
interrupts 
via OCD. 


Select 
6 
Select 
one or more secondary 
scan paths. 


Boundary 
Scan 
10 
Capture 
and force 
test data at device 
periphery. 


lOBus 
4 
Provide 
identification 
code. 


Bypass 
1 
Remove 
the' ACT8997 
from the scan path. 


instruction register description 


The instruction register (IR) is an eight-bit serial register that outputs control signals to the device. Table 2 
lists the instructions 
implemented 
in the 'ACT8997, and the data register selected by each instruction. The 
MSB of the IR is an even-parity bit. If the value scanned into the IR during Shift-IR does not contain even 
parity, 
an error 
signal, 
IRERR, is generated 
internally 
as shown 
in Table 
3. The 
'ACT8997 
can 
be 
configured to output IRERR via DCO if the TAP enters the Pause-IR state. 


During the Capture-IR state, the IR status word is loaded. The IR status word contains information 
about 
the most recently loaded values of the instruction and select registers and the logic level present at the 
DCI input. The IR status word is encoded as shown in Table 4. 


Figure 2 illustrates the order of scan for the instruction register. 
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~ 
instruction 
register 
description 
(continued) 


BINARY 
CODE 
SELECTED 
HEX 
BIT 7 --+ BIT 0 
SCOPE 
OPCODE 
DESCRIPTION 
DATA 
REGISTER 
MSB --+ LSB 
VALUE 


0סס oo000 
00 
EXTEST 
Boundary 
Scan 
Boundary 
Scan 


10000001 
81 
BYPASSt 
Bypass 
Scan 
Bypass 


10000010 
82 
SAMPLE/PRELOAD 
Sample 
Boundary 
Boundary 
Scan 


00000011 
03 
INTEST 
Boundary 
Scan 
Boundary 
Scan 


10000100 
84 
BYPASSt 
Bypass 
Scan 
Bypass 


00000101 
05 
BYPASSt 
Bypass 
Scan 
Bypass 


00000110 
06 
BYPASSt 
Bypass 
Scan 
Bypass 


10000111 
87 
BYPASSt 
Bypass 
Scan 
Bypass 


10001000 
88 
COUNT 
Count 
Counter 


10001001 
09 
COUNT 
Count 
Counter 


00001010 
OA 
BYPASSt 
Bypass 
Scan 
Bypass 


10001011 
8B 
BYPASSt 
Bypass 
Scan 
Bypass 


00001100 
OC 
BYPASSt 
Bypass 
Scan 
Bypass 


10001101 
8D 
BYPASS 
Bypass 
Scan 
Bypass 


10001110 
8E 
SCANCN 
Control 
Register 
Scan 
Control 


00001111 
OF 
SCANCT 
Control 
Register 
Scan 
Control 


11111010 
FA 
SCANCNT 
Counter 
Scan 
Counter 


01111011 
7B 
READCNT 
Counter 
Read 
Counter 


11111100 
FC 
SCANIDB 
ID Bus Register 
Scan 
ID Bus 


01111101 
7D 
READIDB 
ID Bus Register 
Read 
ID Bus 


01111110 
7E 
SCANSEL 
Select 
Register 
Scan 
Select 


ALL OTHER 
BYPASS 
Bypass 
Scan 
Bypass 
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NUMBER 
OF INSTRUCTION 
IRERR 
REGISTER 
BITS = 1 
0,2,4,6,8 
1 


1,3,5,7 
0 


IRBIT 
VALUEt 


7 
IRERR 
(see Table 
3) 
6 
0 


5 
0 
4 
0 


3 
Level present 
at DCI input (1 - 
H, 0 - 
L) 
2 
0 


1 
0 


0 
1 
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~ 
instruction 
register 
opcode 
descriptions 
o 
The operation 
of the 'ACT8997 is dependent 
on the instruction 
loaded into the instruction 
register. Each 
C 
instruction 
selects 
one of the data registers 
to be placed between 
TDI or DTDI and TOO during the 
C 
Shift-DR TAP state. 
n 
-t 
.":xJm<- 
m:e 


boundary scan 
This instruction 
implements 
the required EXTEST and INTEST operatiDns of IEEE Standard 
1149.1. The 
boundary scan register (which includes the 10 bus register), is placed in the scan path. Data appearing at 
input pins included in the boundary scan register is captured. Data previously loaded into the output pins 
included in the boundary scan register is forced through the outputs. 


bypass scan 
This instruction implements the required BYPASS operation of IEEE Standard 1149.1. The bypass register 
is placed in the scan path and preloads with a logic 0 during Capture-DR. 


sample boundary 
This instruction 
implements 
the required SAMPLE/PRELOAD 
operation 
of IEEE Standard 
1149.1. The 
boundary scan register is placed in the scan path, and data appearing at the inputs and outputs included 
in the boundary scan register is sampled on the rising edge of TCK in Capture-DR. 


count 
The counter register begins counting on each DCI transition. The count begins from the value present in 
the register before the count instruction 
was loaded. The counter 
can be programmed 
to count up or 
down 
on 
either 
the 
low-to-high 
or high-to-Iow 
transition 
of 
DCI. Counting 
occurs 
only 
while 
in the 
Run-Testlldle 
TAP state. 


counter register read 
The counter 
register 
is placed 
in the scan path. During Capture-DR, 
the prior preloaded value of the 
counter is loaded into the counter register. At Update-DR, a new preload value is loaded. 


counter register scan 
The counter 
register is placed in the scan path. During Capture-DR, the current value of the counter 
is 
loaded in the counter register. At Update-DR, a new preload value is loaded. 


control register scan 
The control register is placed in the scan path for a subsequent shift operation. 


10 bus register scan 
The 10 bus register (a subset of the boundary scan register) is placed in the scan path for a subsequent 
shift operation. The data appearing on the 10 bus is loaded into the 10 bus register on the rising edge of 
TCK in Capture-DR. 


10 bus register read 
The 
10 bus register 
is placed 
in the scan 
path for a subsequent 
shift operation. 
The register 
is not 
preloaded during Capture-DR. 


select register scan 
The select register is placed in the scan path for a subsequent shift operation. 
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control register description 
~ 


The control 
register 
(CTLR) is a ten-bit serial register that controls 
the enable and select functions 
of :> 
the 'ACT8997. A reset operation 
forces all bits to a logic low level. The contents 
of the control 
register LLI 
are latched and decoded 
during the Update-DR TAP state. The specific function 
of each bit is listed in a:: 
~~ 
~ 


The enable and select functions of the control register bits are mapped as follows: 


Bit 9-Up/Down 
This bit sets the count mode of the counter register (reset condition 
= count up). 
I-o 
::) 


Bit 8-Latch 
on Zero 
0 
The 
counter 
register 
can 
be 
configured 
to 
stop 
counting 
when 
its value 
is 00000000 
and 
ignore 0 
subsequent transitions on the counter clock, DCI. The latch-on-zero 
option is valid only in the count-down a:: 
mode (reset condition 
= do not latch on zero). The value of this bit has no effect on the operation of the ~ 
counter if CTLR bit 10 = O. 


Bit 7-DCO 
Polarity Select 
DCO can be confi!lUred 
as an active-low 
or active-high 
output 
(reset condition 
= active-low). 
When 
active-low, DCO does not invert the signal selected to drive it. When active-high, DCO inverts the selected 
signal. 


Bit 6/Blt 5-DCO 
Source Select 1/DCO Source Select 0 
DCO can be used to output the IRERR signal generated by the 'ACT8997 (see Table 3). Bits 6 and 5 can 
be set to output IRERR via DCO on the falling edge of TCK in the Pause-IR state. DCO can also be 
configured 
to become active when the value of the counter 
is 00000000, 
to follow DCI, or be set to a 
static high or low level (reset condition 
= static high level). 


Bit 4-Parlty 
Mask 
The signal IRERR can be masked from appearing on DCO even if bits 6 and 5 are set such that it is 
output in the Pause-IR state (reset condition 
= do not mask IRERR). 


Bit 3-DCO 
Drive Select 
DCO can be configured 
as either an open-drain 
or 3-state output (reset condition 
= open-drain). 
The 
open-drain configuration 
allows multiple DCO outputs to be used in a wired-OR or wired-AND application. 


The three-state 
configuration 
allows the DCO output to be connected to a bus. 


Bit 2-DCO 
Enable 
When configured as a 3-state output, DCO can be placed in the high-impedance 
state (reset condition 
= 
disabled). If configured as an open-drain output and disabled, DCO outputs a high level. 


Bit 1-DCI 
Polarity Select 
The level at the DCI input can be inverted before being applied to the internal logic of the device (reset 
condition 
= do not invert DCI). 


Bit O-Devlce 
Test Pins Output Enable 
DTCK, DTDO, and the DTMS1-4 
pins can be placed in the high-impedance 
state (disabled) with this bit 
(reset condition 
= Emabled). 


Several control register bits affect the functionality 
of the DCO output. The DCO function table is given in 
Table 6. 


Figure 3 illustrates the order of scan for the control register. 
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BIT 
VALUE 
FUNCTION 


0 
Configure 
counter 
to count 
up 
9 
1 
Configure 
counter 
to count 
down 


0 
Do not stop counting 
when 
the count 
reaches 
00000000 
8 
1 
Stop counting 
when the count 
reaches 
00000000 


0 
Configure 
DCa 
as an active-low 
output 
7 
1 
Configure 
DCO as an active-high 
output 


00 
DCa 
- 
H or L (depends 
on CTLR 
Bit 7) 


01 
DCa 
~ 
IRERR 
6,5 
10 
DCa 
- CE, an internal 
logic 0 generated 
when 
the count 
is 00000000 


11 
DCO 
- 
DCI 


0 
Do not mask IRERR 
from 
DCO 
4 
1 
Mask 
IRERR 
from 
DCa 


0 
Configure 
DCa 
as an open-drain 
output 
3 
1 
Configure 
DCO as a 3-state 
output 


0 
DisableDCO 
2 
1 
Enable 
DCa 


0 
DCI - 
DCI 
1 
1 
DCI - Dei (invert 
the DCI signal 
before 
applying 
it to the internal 
logic) 


0 
Enable 
DTCK, 
DTD01-4, 
and DTMS1-4 
0 
1 
Disable 
DTCK, 
DTD01-4, 
and DTMS1-4 
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INTERNAL SIG~IALSt 
CONTROL REGISTER BITS* 
DCI 
IRERR 
CE 
BIT7 
BIT6 
BIT5 
BIT4 
BIT3 
BIT2 
BITl 
DCO 


X 
X 
X 
X 
X 
X 
X 
0 
0 
X 
H 


X 
X 
X 
X 
X 
X 
X 
1 
0 
X 
Z 


X 
X 
X 
0 
0 
0 
X 
X 
1 
X 
H 


X 
X 
X 
1 
0 
0 
X 
X 
1 
X 
L 


X 
X 
X 
0 
0 
1 
1 
X 
1 
X 
H 


X 
X 
X 
1 
0 
1 
1 
X 
1 
X 
L 


X 
0 
X 
0 
0 
1 
0 
X 
1 
X 
L in Pause-IR', 
H otherwise 


X 
1 
X 
0 
0 
1 
0 
X 
1 
X 
H 


X 
0 
X 
1 
0 
1 
0 
X 
1 
X 
H in Pause-IR', 
L otherwise 


X 
1 
X 
1 
0 
1 
0 
X 
1 
X 
L 


X 
X 
0 
0 
1 
0 
X 
X 
1 
X 
L 


X 
X 
0 
1 
1 
0 
X 
X 
1 
X 
H 


X 
X 
1 
0 
1 
0 
X 
X 
1 
X 
H 


X 
X 
1 
1 
1 
0 
X 
X 
1 
X 
L 


L 
X 
X 
0 
1 
1 
X 
X 
1 
0 
L 


L 
X 
X 
0 
1 
1 
X 
X 
1 
1 
H 


L 
X 
X 
1 
1 
1 
X 
X 
1 
0 
H 


L 
X 
X 
1 
1 
1 
X 
X 
1 
1 
L 


H 
X 
X 
0 
1 
1 
X 
X 
1 
0 
H 


H 
X 
X 
0 
1 
1 
X 
X 
1 
1 
L 


H 
X 
X 
1 
1 
1 
X 
X 
1 
0 
L 


H 
X 
X 
X 
1 
1 
1 
X 
X 
1 
H 
t These 
sIgnals 
are generated 
as descnbed 
elsewhere 
In this datasheet. 
* The control 
register 
must 
contain 
these 
values 
after 
the TAP 
has passed 
through 
its most 
recent 
Update-DR 
state. 
, DCO becomes 
active 
on the falling 
edge 
of TCK as the TAP enters 
the Pause-IR 
state 
and becomes 
inactive 
on the falling 
edge 
of TCK as 
the TAP enters 
Exi12-IR. 
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~ 
select register descrilltion 
o 
The select register [SR) is an eight-bit serial register that determines which, if any, of the seconday scan 
C 
paths will be included in the primary scan path. A reset operation forces all bits to a logic O. 


Co 
The register is divided into four two-bit sections, 
each of which controls 
one SSP. Figure 4 shows the 


--I 
mapping of the bits to the SSPs and the order of scan. For each SSP, the higher-order bit is the MSB and 
-, 
the lower-order bit i:; the LSB (e.g., bit 3 is the MSB of SSP2 and bit 2 is the LSB of SSP2). 
"tII 
:D 
m<- 
m 
~ 


SN54ACT8997, SN74ACT8997 
SCAN PATH LINKERS WITH 4-BIT IDENTIFICATION 
BUSES 


Although any combination 
of SSPs can be selected, the order of scan for each combination 
is fixed (see 
data flow description for details). 


The SR bit decodin!l is shown in Table 7. 


MSB 
LSB 
OTMSnSOURCE 
OTDOn 
STATUS 
0 
0 
H 
Z 
0 
1 
L 
Z 
1 
X 
TMS 
Activet 
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boundary scan register/lD bus register description 
~ 


The boundary scan register (BSR) is a ten-bit serial register that can be used to capture data appearing at - 
selected 
device inputs, force data through device outputs. and apply data to the device's 
internal logic. ~ 
The BSR is made up of boundary scan cells (BSCs). Table 8 lists the device signal for each of the ten a:: 
BSCs that comprise the BSR. 
a. 


The four BSCs connected 
to the 101-4 
pins form a subset of the BSR called the 10 bus register (IOBR). L- 


The 10BR can be scanned without accessing the remaining BSCs of the BSR. 
0 


Figure 5 illustrates the order of scan for the boundary scan register and 10 bus register. 
::J 
Co 
a::a. 


BIT 
PIN NAME 
SIGNAL 
DESCRIPTION 


9 
MCI 
Master 
Condition 
In 
8 
MCO 
Master 
Condition 
Out 
7 
DCI 
Device 
Condition 
In 
6 
ocorst 
Enable 
control 
for DCO in 3·state 
configuration 
(active-low) 
5 
OCOOOt 
Enable 
control 
for DCO in open-drain 
configuration 
(active-low) 


4 
DCa 
Device 
Condition 
Out 


3 
104 
Identification 
Bus Bit 4 


2 
103 
Identification 
Bus Bit 3 


1 
102 
Identification 
Bus Bit 2 
0 
101 
Identification 
Bus Bit 1 
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~ 
bypass 
register 
description 
o 
The bypass register (SR) is a one-bit serial register. The function 
of the SR is to provide a means of 
C 
effectively 
removing the 'ACT8997 from the primary scan path when neither it nor any of the secondary 
C 
scan paths are needed for the current test operation. 
At power up, the SR is placed in the scan path. 
o 
During Capture-DR, the SR is preloaded with a logic low level. 
-4 
Figure 6 shows the order of the scan for the bypass register. 


"'0 
:IJ!;2 
TOI or 
OTOln --m-. TOO 
- 
m 
FIGURE 6. BYPASS REGISTER BITS AND ORDER OF SCAN 
:e counter 
register 
description 


The counter register (CNTR) is an eight-bit serial register that performs a binary count if configured to do 
so by the control register; it uses the DCI pin as its clock. The counter can be preloaded with an initial 
value before counting 
begins, and the current value of the counter 
can be scanned 
out. Many of the 
features of the CNTI~ are configured by a bit in the control register, including: 
1) Count direction up or down (control register bit 9). 
2) Stop counting when the value of the register is 00000000 (control register bit 8). 
3) DCI transition on which the counter counts (control register bit 1). 


An internal signal, CE, is generated as a logic low level when the value of the CNTR is 00000000. For any 
other value of the CNTR, CE is high. 


The counter register can be used to count events occurring on the secondary scan path(s) and can output 
interrupt signals via DCe when the count has reached zero. 


Figure 7 shows the order of scan for the counter register. 
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data flow description 
~ 


The direction of serial data flow in the 'ACT8997 is dependent on the current instruction and value of the -> 
select register. Figure 8 shows the data flow when one or more SSPs have been selected. When more 
than one SSP has been selected, the order of scan is determined by which SSPs have been selected, as UJa: 
shown in Table 9. Note that the 'ACT8997 adds one bit of delay from TDI or DTDI to DTDO. 
Q. 


••••o 
::»coa: 
Q. 
-1T01 
TOO~ 


'ACT8997 
Selected 
Scan Path 
'ACT8997 
-1TDI 
(One Bit Delay) 
DTOOn 
TOI 
SSPn 
TOO 
DTOln 
IR or 
TOO 
Selected 
DR 


multiple secondary ~can paths selected 


'ACT8997 
Selected 
Scan Path 


TOI 
(One Bit Delay) 
DTDOn 
TDI 
SSPn 
TOO 


'ACT8997 
Selected 
Scan Path 


DlDln 
(One Bit Delay) 
DTOOn 
lDl 
SSPn 
TOO - , 


I 
I 
I 
~-------------------------------~ 


'ACT8997 
Selected 
Scan Path 
'ACT8997 


DlDln 
(One Bit Delay) 
DTOOn -~TOI 
SSPn 
TOol- 
DTOln 
IR or 
TOO 
Selected 
DR 


FIGURE 8. DATA FLOW IN THE 'ACT8997 
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SRBIT 
SSPn CONFIGURATION 
SCAN 
PATH CONFIGURATIONH 
7 
5 
3 , 
SSP4 
SSP3 
SSP2 
SSP, 
0 
0 
0 
0 
Inactive 
Inactive 
Inactive 
Inactive 
TOI-SPL- TOO 
0 
0 
0 
1 
Inactive 
Inactive 
Inactive 
Active 
TDI-(1)-SSP1-SPL- 
TOO 
0 
0 
1 
0 
Inactive 
Inactive 
Active 
Inactive 
TDI-(1)-SSP2-SPL- 
TOO 
0 
0 
1 
1 
Inactive 
Inactive 
Active 
Active 
TDI-(1)-SSP1-(1)-SSP2-SPL- 
TOO 
0 
1 
0 
0 
Inactive 
Active 
Inactive 
Inactive 
TDI-(1)-SSP3-SPL- 
TOO 
0 
1 
0 
1 
Inactive 
Active 
Inactive 
Active 
TOI-(1)-SSP1-(1)-SSP3-SPL- 
TOO 
0 
1 
1 
0 
Inactive 
Active 
Active 
Inactive 
TOI-(1)-SSP2-(1)-SSP3-SPL- 
TOO 
0 
1 
1 
1 
Inactive 
Active 
Active 
Active 
TDI-(1)-SSP1-(1)-SSP2-(1 
)-SSP3-SPL- 
TOO 


1 
0 
0 
0 
Active 
Inactive 
Inactive 
Inactive 
TDI-(1)-SSP4-SPL- 
TOO 


1 
0 
0 
1 
Active 
Inactive 
Inactive 
Active 
TDI-(1)-SSP1-(1)-SSP4-SPL- 
TOO 


1 
0 
1 
0 
Active 
Inactive 
Active 
Inactive 
TDI-(1)-SSP1-(1)-SSP2-(1 
)-SSP4-SPL- 
TOO 
1 
0 
1 
1 
Active 
Inactive 
Active 
Active 
TDI-(1)-SSP2-(1)-SSP4-SPL- 
TOO 


1 
1 
0 
0 
Active 
Acwe 
Inactive 
Inactive 
TOI-(1)-SSP3-(1)-SSP4--SPL- 
TOO 


1 
1 
0 
1 
Active 
Actve 
Inactive 
Active 
TOI-(1)-SSP1-(')-SSP3-(1)-SSP4-SPL- 
TOO 
1 
1 
1 
0 
Active 
Active 
Active 
Inactive 
TOI-(1)-SSP2-(1)-SSP3-(1)-SSP4-SPL- 
TOO 
1 
1 
1 
1 
Active 
Active 
Active 
Active 
TOI-(1 )-SSP1-(1 )-SSP2-(1 )-SSP3-(1)-SSP4-SPL- 
TOO 


t The scan path confIguratIon is the order of scan, beginning with the TOI pin of the 'ACT8997 and ending with the TOO pin of the 'ACT8997. 
* A '(1)' indicates one bit of delay through the 'ACT8997. 
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APRIL 1990 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
~ 


Supply voltage range, VCC 
-0.5 
V to 7 V:> 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V LLI 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V a: 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 mA Q. 


Output clamp current, 10K (VI < 0 or VI > VCC)... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 
± 50 mA 
Continuous output current, 10 (Vo = 0 to VCC) 
·.·········•················· 
±50 mA I- 


Continuous current through VCC or GND pin............................................ 
±200 mA 0 
Storage temperature range...................................................... 
-65·C 
to 150·C :J 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only C 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 0 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
a: 
NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 
Q. 


'S4ACT8997 
'74ACT8997 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


Vil 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
Vcc 
0 
VCC 
V 


TOO, DTool-4, 
MCO 
-8.5 
-10 
IOH 
High-level 
output 
current 
DTMSI-4,DCO,DTCK 
-13.6 
-16 
mA 


TOO, DTool-4, 
MCO 
8.5 
10 


DCO 
13.6 
16 
IOL 
low-level 
output 
current 
DTMSI-4 
20.4 
24 
mA 


DTCK 
40.8 
48 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·c 
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:B electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
o otherwise noted) 
C 
Co 
-t 
" 
J:Jrn<- 
rn 
:E 


'54ACT8997 
'74ACT8997 


PARAMETER 
PI 
(S) 
TEST 
CONDITIONS 
vCC 
MIN 
MAX 
MIN 
MAX 
UNIT 


10H = -8.5mA 
4.5V 
3.7 
TOO, OT001-4, 
MCO 
10H = -10 
mA 
4.5V 
3.7 
V 


VOH 
10H - 
-13.6 
mA 
4.5V 
3.7 
OTMS1-4, 
DCO, OTCK 
10H = -16mA 
4.5V 
3.7 
V 


10l 
- 
8.5mA 
4.5V 
0.5 


TOO, OT001-4, 
MCO 


10l 
-10mA 
4.5V 
0.5 


V 


10l 
= 13.6 mA 
4.5V 
0.5 


OCO 
10l 
= 16mA 
4.5V 
0.5 


V 


VOL 
10l 
- 
20.4 mA 
4.5V 
0.5 


OTMS1-4 
10l 
= 24mA 
4.5V 
0.5 
V 


OTCK 
10l 
= 40.8mA 
4.5V 
0.5 


10l 
- 
48mA 
4.5V 
0.5 
V 


IOZ1 


OT001-4, 
DTMS1-4, 
Vo 
= VCC or GNO 
OCO,OTCK 
5.5V 
±10 
±5 
)loA 


MCI, DCI, TCK, 101-4 
VI - 
VCC or GNO 
5.5V 
±1 
±1 


II 
TOI, OTOI1-4, 
TMS, TAST 
VI = VCC or GNO 
5.5V 
-0.1 
-20 
-0.1 
-20 
)loA 


ICC 
VI = VccorGNO,lo 
= 0 
5.5V 
100 
100 
)loA 


tolCC* 
One input at VIH or Vll, 


5.5V 
2 
0.5 
mA 
Other 
inputs 
at VCC or GNO 
t For 1/0 pinS, the parameter 
10Z .ncludes 
the input 
leakage 
current. 


* This is the increase 
in supply 
current 
for each 
input 
being 
driven 
at TTl 
levels 
rather 
than VCC or GNO. 


timing requirements over recommended ranges of operating free-air temperature and supply 
voltage 
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MIN 
MAX 
MIN 
MAX 
UNIT 


TCK 


fclock 
Clock 
frequency 
DCI (Count 
mode) 
MHz 


tw 
Pulse duration 
TCK high or low 


DCI high or low (Count 
mode) 
ns 


TMS before 
TCK t 


TOI before 
TCK t 


tsu 
Setup time 
Any OTOI before 
TCK t 


MCI before 
TCK t 
ns 


OCI before 
TCK t 


Any 10 before 
TCK t 


TMS after TCK t 


TOI after TCK t 


th 
Hold time 
Any OTOI after TCK t 


MCI after TCK t 
ns 


OCI after TCK t 


Any 10 after TCK t 


l<:t 
Delay time 
Power 
up to TCK t 
ns 
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switching 
characteristics 
over 
recommended 
ranges 
of operating 
free-air 
temperature 
and 
supply 
voltage 


FROM 
TO 
'S4ACT8997 
'74ACT8997 
PARAMETER 
MIN 
MAX 
MIN 
MAX 
UNIT 
(INPUn 
(OUTPUn 


TCK 
20 
20 
fmax 
DCI (Counl 
mode) 
20 
20 
MHz 


IPLH 
TCK-!- 
TOO 
IPHL 
ns 


IPLH 
TCK-!- 
AnDTMS 
IPHL 
ns 


IpLH 
TCK-!- 
AnyDTDO 
IPHL 
ns 


tPLH 
TCK-!- 


DCO (open-drain) 


DCO (lhree-stale) 
ns 


IPHL 
TCK-!- 


DCO (open-drain) 


DCO (lhree-stale) 
ns 


IPLH 
TMS 
AnyDTMS 
IpHL 
ns 


IPLH 
MCI 
MCa 
IPHL 
ns 


IPLH 
DCI 
DCO (open-drain) 


DCO (three-slale) 
ns 


IPHL 
DCI 
DCO (open-drain) 


DCO (three-slale) 
ns 


IPLH 
TCK 
DTCK 
IpHL 
ns 
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~ 
switching characteristics 
over recommended 
ranges of operating free-air 
temperature 
and 
o supply voltage (continued) 
C 
Co 
-f 


"'U:rJm<- 
m 
~ 


FROM 
TO 
'S4ACT8997 
'74ACT8997 
PARAMETER 
(INPUn 
MIN 
MAX 
MIN 
MAX 
UNIT 
(OUTPUn 


IPHZ 
TCK.!- 
DTCK 
IPLZ 
ns 


IPHZ 
TCK.!- 
TOO 
IPLZ 
ns 


IPHZ 
TCK.!- 
AnyDTOO 
IPLZ 
ns 


IpHZ 
TCK.!- 
DCO 
IPLZ 
ns 


IpHZ 
TCK.!- 
AnyDTMS 
IpLZ 
ns 


IPZH 
TCK.!- 
DTCK 
IPZL 
ns 


IPZH 
TCK.!- 
TOO 
IPZL 
ns 


IPZH 
TCK.!- 
AnyDTDO 
IPZL 
ns 


IPZH 
TCK.!- 
DCO 
IPZL 
ns 


IPZH 
TCK.!- 
AnyDTMS 
IPZL 
ns 
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UBSYSTEW 
,.--. 
TOI 
TOO 


SSP. 
TCK 


TWS I+- 


~ 
TOI 
TOO 


SSP3 
TCK 


TWS I+- 


---. 
TOI 
TOO 


SSP2 
TCK 


TWS ..- 


----+ 
TOI 
TOO 


SSPI 
TCK 
. 
TWS ..- 
~ 
• 
...• 
• 


OTOO 
OTWS 
OTCK 
OTOI 
1-. 
1- 
• 
1-. 
---. 
OCI 


WCO 
'ACT8997 


VCC or GNO 
101 


Vcc or GNO 
102 


Vcc or GNO 
103 


VCC or GNO 
~ 
10. 


TOI 
OCO 
TRST 
TWS 
TCK 
WCI 
TOO 


------------------- 
- -- - - --- --- 
- - ----- 
------------- 


TOO 


INTI 
,, 


RSTOUT 
. 


PBC 
TWSOUT 
, 
TO 
REW 


TCKOUT 
, 
OF" SCA 


INT2 


TOI 
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SN54ACT8999 
.•• 
JT PACKAGE 
SN74ACT8999 
••• 
OW OR 
NT PACKAGE 


(TOP 
VIEW) 


• 
Members 
of the Texas Instruments 
SCOPE'" 
Family of Testability 
Products 


• 
Compatible 
With the IEEE Standard 
1149.1 
(JTAG) Serial Test Bus 


• 
Select One of Four Secondary 
Scan Paths 
to Be Included 
Iin a Primary 
Scan Path 


• 
Allow 
Partitioning 
of System 
Scan Paths 


• 
Provide 
Commu nlcatlon 
between 
Primary 
and Remote 
Te~;t Bus Controllers 


• 
Six Data RegistElrs: Control, 
Select, Counter, 
Boundary 
Scan, 10 Bus, Bypass 


• 
Include 
Elght-Bi~ Programmable 
Binary 
Counter 
to Count or Initiate 
Interrupt 
Signals 


• 
Include 
Eight-Bit 
Identification 
Bus for Local 
or Global 
Bus Communication 


• 
Inputs 
are TTL Compatible 


• 
Compatible 
with TI's ASSET'" 
(Automated 
Support 
System 
for Emulation 
and Test) 
Software 


• 
Can be Cascade,d Horizontally 
or Vertically 


• 
EPIC'" (Enhanced-Performance 
Implanted 
CMOS) l-)Jom Pmcess 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mll 
DIPs 


DCI 


MCI 


IDl 


ID2 


ID3 


ID4 


ID5 
vcc 
ID6 


ID7 


ID8 


TRST 


TDI 


TCK 


DTDI 


aTMS 


DCa 


MCa 


DTDa 


DTCK 
GND 


DTMS1 


DTMS2 


DTMS3 


DTMS4 


DTRST 


TDa 


TMS 


SN54ACT8999 
••• 
FK PACKAGE 


(TOP 
VIEW) 


4 
3 
2 
1 28 27 26 
25 


24 


23 


22 


21 


'0 
20 


'1 
19 
12 13 14 15 16 17 18 


ID1 


MCI 


DCI 


DTOI 


OTMS 


OCO 


MCO 


108 


TRST 


TOI 


TCK 


TMS 


TOO 


OTRST 


description 


The' ACT8999 is a member of Texas Instruments SCOPE'· testability IC family. This family of components 
facilitates testing of complex circuit board assemblies. 


The 
'ACT8999 
onhances 
the 
scan 
capability 
of Tl's 
SCOPE'· 
family 
by allowing 
augmentation 
of a 
system's 
primary scan path with secondary scan paths (SSPs). The SSPs can be individually selected by 
the 'ACT8999 for inclusion in the primary scan path. The device also provides buffering of test signals to 
reduce the need for external logic. 


By loading the proper values into the instruction 
register and data registers, the user can select one of 
four secondary 
scan 
paths. This has the effect 
of shortening 
the scan 
path to allow 
maximum 
test 
throughput 
when an individual subsystem (board or box) is to be tested. By selecting the bypass register, 
all secondary SC~lnpaths can be removed from a primary scan path. 


PRODUCT 
PREVIEW 
document. 
contain 
Information 
on products 
In the formative or design phi •• of dt'tnlopmenl 
Chlracteriltlc 
d8tI and other specification. are design "'OIls. Teul 
Instruments 
reMt'V" 
the 
right 
to 
chIng>t 
Of dIlCCll'ltlnue 
ttIeae 
product, 
wtthout 
notice. 
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3= 
LLI 
Any of the device's six data registers, or the instruction register, may be placed in the device's scan path :;: 
(i.e., placed between TDI (test data in) and TDO (test data out) for subsequent shift and scan operations). 
LLI 


All 
operations 
of 
the 
device 
except 
counting 
are 
synchronous 
to 
TCK 
(test 
clock). 
The 
eight-bit a: 
programmable 
up/down 
counter can be used to count transitions 
on the DCI (device condition input) pin D. 


and output interrupt signals via the DCO (device condition 
output) pin. The device can be configured 
to I- 


count on either the rising or falling edge of DCI. 
0 


If a system's 
test architecture 
contains 
more than one test bus controller, 
the eight-bit bidirectional 
bus :) 
can be used to interface a higher-level primary bus controller 
(PBC) with one or more lower-level 
remote C 
bus controllers 
(RBCs). A protocol allows the PBC to pass control of the 'ACT8999 to an RBC, freeing the 0 
PBC for other tasks. The eight-bit bus can also be hardwired to provide one of 256 codes for subsystem a: 
identification. 
D. 


The test access port (TAP) is a finite-state 
machine compatible with the IEEE Standard 1149.1. 


The SN54ACT8999 
is characterized 
for operation 
over the full military temperature 
range of - 55·C to 
125·C. The SN74ACT8999 
is characterized for operation from D·C to 7D·C. 
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~ 
functional 
block dia~lram 
o 
C 
Co 
-t 


"'U 
J:Jm<- 
m 
:E 


Remote 
Test 
Port 


Test 
t.4ode 
Select 
Circuit 


TCK~ 
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~ 
state 
diagram 
description 
o 
The TAP proceeds through the states in Figure 1 according to IEEE Standard 1149.1. There are six stable 
C 
states (indicated by a looping arrow) and ten unstable states in the diagram. A stable state is defined as a 
C 
state the TAP can retain for consecutive 
TCK cycles. Any state that does not meet this criterion is an 
o 
unstable state. 


-t 
.":II 
m<- 
m 
:E 


There 
are two main paths through 
the state diagram: 
one to manipulate 
a data register 
and one to 
manipulate the instruction register. No more than one register can be manipulated at a time . 


Test-Logie-Reset 
The device powers up in the Test-Logic-Reset 
state. In this state, the test logic is inactive and an internal 
reset signal is applied to all registers in the device. Also, during device operation, the TAP returns to this 
state in no more than five TCK cycles if TMS (test mode select) is high. The TMS pin has an internal 
pullup that forces it to a high level if left unconnected 
or if a board defect causes it to be open-circuited. 


Run-Test/Idle 
The TAP must pass through this state before executing any test operations. The TAP may retain this state 
indefinitely, and no registers are modified while in Run-Test/Idle. 


Select-OR-Scan, 
Select-IR-Scan 
No specific function is performed in these states; the TAP exits either of them on the next TCK cycle. 


Capture-DR 
The selected 
data register is placed in the scan path (i.e., between 
TDI and TDO). Depending 
on the 
current instruction, data mayor 
may not be loaded or captured by that register on the rising edge of TCK 
causing the TAP state to change. 


Shift-DR 
In this state, data is serially shifted through the selected 
data register, from TDI to TDO, on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to Shift- 
DR). On the falling edge of TCK, TDO goes from the high-impedance 
state to the active state. If the TAP 
has not passed through the Test-Logic-Reset 
state since the last scan operation, TDO takes on the level 
present before it was last disabled. If the TAP has passed through the Test-Logic-Reset 
state since the 
last scan operatio 
, TDO takes on the low level. 


Exit1-0R, 
Exlt2-0R 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-DR or Exit2-DR without recapturing the data register. TDO changes from the active state 
to the high-impedance 
state on the falling edge of TCK as the TAP changes from Shift-DR to Exit1-DR. 


Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated only during this state. 
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3= 
LLI-> 
LLI 
~~R 
~ 
In this state, data is serially shifted through the instruction register, from TOI to TOO, on each TCK cycle. 11. 
The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting 
occurs I- 


during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
On the falling edge of TCK in Shift-IR, TOO goes from the high-impedance 
state to the active state. If the Q 
TAP has not passed through the Test-Logie-Reset 
state since the last scan operation, TOO takes on the - 
level present when it was last disabled. If the TAP has passed through the Test-Logie-Reset 
state since C 
the last scan operation, TOO takes on the high level. 
0 


Exlt1-IR, Exlt2-IR 
~ 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 11. 
from either Exit1-IR or Exit2-IR without recapturing the instruction 
register. TOO changes from the active 
state to the 
high-impedance 
state on the falling 
edge of TCK as the TAP changes 
from 
Shift-IR 
to 
Exit1-1R. 


state 
diagram 
description 
(continued) 


Capture-IR 
The instruction register is preloaded with the IR status word (see Table 4) and placed in the scan path. 


Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-IR 
In this state, the latches shadowing the instruction register are updated with the new instruction. 
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;g signal descriptions 
o 
TO 1- Test Data In 
C 
One of the four pins required by IEEE Standard 1149.1, TDI is the serial input for shifting information 
into 
c: 
the 
instruction 
register 
or data 
registers. 
TDI is typically 
driven 
by the TDO 
pin of the 
primary 
bus 
o 
controller. An internal pullup resistor forces TDI to a high level if left unconnected. 


-t 
.":D 
m<- 
m 
:E 


TOO-Test 
Data Out 
One of the four pins required by IEEE Standard 
1149.1, TDO is the serial output for shifting information 
from the instruction 
register 
or data registers. TDO is typically 
connected 
to the TDI pin of the next 
testable device in the primary scan path. 


TCK- 
Test Clock 
One of the four pins required by IEEE Standard 1149.1. Operation of the 'ACT8999, except for the count 
function, 
is synchronous 
to TCK. Data appearing at the device inputs is captured on the rising edge of 
TCK; outputs change on the falling edge of TCK. 


TMS- 
Test Mode Select 
One of the four pins required by IEEE Standard 
1149.1. The level of TMS at the rising edge of TCK 
directs the 'ACT8999 through its state machine. An internal pullup resistor forces TMS to a high level if 
left unconnected. 


TRST-Test 
Reset 


This active-low 
pin implements 
the optional 
reset function 
of IEEE Standard 
1149.1. When asserted, 


TRST causes the 'ACT8999 to enter the Test-Logie-Reset 
state and to configure the instruction 
register 
and data registers to their power-up values. TRST is also output, without inversion, via DTRST (device 
test reset). An internal pullup forces TRST to a high level if left unconnected. 


OTMS-Optionai 
Test Mode Select 
This pin can be used instead of TMS to control 
(with TCK) the select register. This is useful when a 


remote bus controller 
is available to control the secondary scan path(s). An internal pullup resistor forces 
OTMS to a high level if left unconnected. 


DTMS1-DTMS4-IJevice 
Test Mode Select 1-4 
Either none or one of these four output pins can be selected 
to follow the TMS pin or OTMS pin to 
include a secondary scan path in the primary scan path. The unselected DTMS pins can be independently 
set to a static high or low level. The TMS circuit monitors input from the control register to determine the 
configuration 
of the DTMS pins. 


MCI-Master 
Condition Input 
This pin receives interrupt and protocol signals from a PBC. 


MCo-Master 
Condition Output 
This pin transmits 
interrupt and protocol 
signals to an RBC and/or 
the secondary 
scan path(s). It also 
outputs an active-low error signal during the Pause-DR TAP state if an RBC loads an invalid value in the 
select register. 


DCI-Device 
Condition Input 
This pin receives interrupt and protocol 
signals from an RBC and/or 
the secondary 
scan path(s). When 
the counter register is instructed to count up or down, the DCI pin is configured as the counter clock. 
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signal descriptions 
(continued) 
~ 


DCo-Device 
Condition Output 
- 
DCa is configured by the control register to output protocol and interrupt signals to a PBC. It can also be > 
configured 
by the control register to output an error signal if the instruction register or select register are ~ 
loaded with invalid values. DCa is further configured by the control register as: 
Q: 
1) Active-high or active-low (reset condition = active-low). 
2) Open-drain or three-state 
(reset condition 
= open-drain). 


DTDI-Devlce 
Test Data In 
This pin receives tho serial test data output of the selected secondary scan path. 


DTDo-Devlce 
Test Data Out 
This pin outputs serial test data to the TDI input(s) of the secondary scan paths. 


DTCK-Devlce 
Test Clock 
This pin outputs the buffered test clock TCK to the secondary scan path(s). 


DTRST -Device 
Test Reset 
This active-low output transmits a reset signal to the secondary scan path(s). DTRST can be asserted by 
a bit in the control rogister or by setting TRST low. 


ID1-ID8-ldentlflciltlon 
1-8 
This eight-bit data bus can be used to communicate 
with an RBC and pass data and control instructions. 
By wiring pullup and pulldown 
resistors 
to these 
pins, one of 255 unique identification 
codes can be 
assigned to the device, allowing a test controller to verify or determine the identity of the subsystem under 
test. 
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~ 
functional block dellcription 


The 'ACT8999 
implements two separate functions 
in one package. The primary function of the device is 
to include a selected secondary scan path in the system's primary scan path to enable a PBC to perform 
controlling 
and observing test functions 
on the selected 
path. This is accomplished 
by driving the TMS 
pin(s) of a secondary scan path with one of the DTMS pins of the device. This approach allows a system 
to have built-in testability 
at all levels without requiring that the primary system scan path always include 
all subsystem scan paths. As a result, test throughput 
is improved and the amount of test data that must 
be interpreted 
is reduced. 
The device 
includes 
error 
detection 
circuitry 
that 
prevents 
the 
user from 


inadvertently 
activating more than one secondary scan path at a time. 


Another function of the device is provided by the 8-bit identification 
bus. This bus can be hard-wired with 
pullup and pulldown 
resistors to supply an identification 
code to the test controller(s) 
to verify that test 
operations 
are being performed on the proper portion of the system. The bus can also transfer data and 
instructions to another device, such as a local or remote bus controller, and pass control of the scan path 
select function to that device. This frees the primary controller 
to activate another secondary 
scan path 
elsewhere 
in the system or perform higher-level test control functions. When the RBC is ready to return 
control of the device, interrupt signals alert the primary controller. 


The least significant bit (LSB) of any value to be scanned into any register of the device is defined to be 
the first bit shifted in (nearest to TDo). The most significant bit (MSB) is defined to be the last bit shifted 
in (nearest to TDI). 


The 'ACT8999 is divided into functional blocks as detailed below. 


test ports 
The test ports decode the signals on TCK, TMS, oTMS, and TRST to control the operation of the circuit. 
The test ports include a TAP that issues the proper control instructions to the data registers according to 
the IEEE Standard 1149.1 protocol. The TAP state diagram is shown in Figure 1. 


Two test ports are included 
on the 'ACT8999, 
allowing 
different 
test controllers 
to command 
different 
sections of the device. 


TMS circuit 
The TMS circuit decodes 
bits in the select and control 
registers to determine 
which one, if any, of the 
DTMS pins (which provide mode select signals to the secondary scan path(s» will follow the TMS pin or 
oTMS pin. The unselected DTMS pins are set by the circuit to a static high or low level. 


Instruction 
register 
The instruction 
register (lR) is an eight-bit-wide 
serial shift register that issues commands 
to the device. 
Data is input into the instruction 
register via TDI or DTDI and shifted out via TDo. 
All device operations 
are initiated by loading the proper instruction or set of instructions into the IR. 


data registers 
Six parallel data registers are included in the 'ACT8999: bypass, control, counter, boundary scan, ID bus, 
and select. The ID bus register 
is a part of the boundary 
scan register. 
Each data register is serially 
loaded via TDI or DTDI and outputs data via TDo. 


Table 1 summarizes the registers in the 'ACT8999. 
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REGISTER 
NAME 
LENGTH 
(BITS) 
FUNCTION 


Instruction 
8 
Issue command 
information 
to the device 


Remote 
Instruction 
8 
Issue command 
information 
to the select 
register 


Control 
13 
Configuration 
and enable 
control 


Counter 
8 
Count 
events 
on DCI, output 
interrupts 
via DCO 


Select 
8 
Select 
one of four DTMS 
pins to follow 
TMS or OTMS 


Boundary 
Scan 
15 
Capture 
and force 
test data at device 
periphery 


IDBus 
8 
Pass test commands 
and data between 
a PBC and RBC(s) 


Bypass 
1 
Remove 
the' ACT8999 
from the scan path 


== 
UJ-> 
UJa:c. 


••••o:J 
Co 
instruction 
register 
description 
a: 


The instruction 
register is an eight-bit serial shift register that outputs commands 
to the device. Table 2 C. 


lists the instructions 
implemented in the 'ACT8999 and the data register selected by each instruction. 


The most significant bit of the IR is an even-parity bit. If the value scanned into the IR during Shift-IR does 
not contain 
even 
parity, 
an error 
signal, 
IRERR, 
is generated 
internally 
as shown 
in Table 
3. The 
'ACT8999 can be configured to output IRERR via DCa if the TAP enters the Pause-IR state. 


The IR status word is loaded during the Capture-IR state. The IR status word contains information 
about 
the most recently loaded values of the instruction and select registers and the logic level present at the 
DCI input. The IR status word is encoded as shown in Table 4. 


Figure 2 illustrates the order of scan for the instruction register. 
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BINARY 
CODE 


BIT7-+ 
BIT 0 
HEX 
SCOPE 
OPCODE 
DESCRIPTION 
SELECTED 


MSB-+ 
LSB 
VALUE 
DATA 
REGISTER 


0סס oo000 
00 
EXTEST 
Boundary 
Scan 
Boundary 
Scan 


1סס oo001 
81 
BYPASSt 
Bypass 
Scan 
Bypass 


10סס oo10 
82 
SAMPLE/PRELOAD 
Sample 
Boundary 
Boundary 
Scan 


00000011 
03 
INTEST 
Boundary 
Scan 
Boundary 
Scan 


10000100 
84 
BYPASSt 
Bypass 
Scan 
Bypass 


00000101 
05 
BYPASSt 
Bypass 
Scan 
Bypass 


00000110 
06 
BYPASSt 
Bypass 
Scan 
Bypass 


10000111 
87 
BYPASSt 
Bypass 
Scan 
Bypass 


10001000 
88 
COUNT 
Count 
Counter 


סס oo1001 
09 
COUNT 
Count 
Counter 


00001010 
OA 
BYPASSt 
Bypass 
Scan 
Bypass 


10001011 
8B 
BYPASSt 
Bypass 
Scan 
Bypass 


00001100 
DC 
BYPASSt 
Bypass 
Scan 
Bypass 


10001101 
8D 
BYPASS 
Bypass 
Scan 
Bypass 


10001110 
8E 
SCANCN 
Control 
Register 
Scan 
Control 


00001111 
OF 
SCANCT 
Control 
Register 
Scan 
Control 


11111010 
FA 
SCANCNT 
Counter 
Scan 
Counter 


01111011 
7B 
READCNT 
Counter 
Read 
Counter 


11111100 
FC 
SCANIDB 
ID Bus Register 
Scan 
ID Bus 


01111101 
7D 
READIDB 
ID Bus Register 
Read 
IDBus 


01111110 
7E 
SCANSEL 
Select 
Register 
Scan 
Select 


ALL OTHER 
BYPASS 
Bypass 
Scan 
Bypass 


NUMBER 
OF INSTRUCTION 
IRERR 
REGISTER 
BITS 
= 1 


0,2,4,6,8 
1 


1,3,5,7 
0 


TABLE 4. INSTRUCTION 
REGISTER 
STATUS WORD 


IRBIT 
VALUE; 


7 
IRERR 
(see Table 
3) 


6 
0 


5 
0 


4 
0 


3 
Level present 
at DCI input (1 ~ 
H, 0 ~ 
L) 


2 
SRERR 
(see Table 
8) 


1 
0 


0 
1 


FIGURE 2. INSTRUCTION 
REGISTER BITS 
AND ORDER OF SCAN 


; This value 
is loaded 
in the instruction 
register 
during 
the 


Capture-IR 
TAP state. 
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instruction 
register 
Ol)code 
descriptions 
~ 


The operation 
of the 'ACT8999 is dependent 
on the instruction 
loaded into the instruction 
register. Each -> 
instruction 
selects one of the data registers to be placed between TDI or DTDI and TOO during the shift- LLI 
DR TAP state. 
a: 


All the required instructions of IEEE Standard 1149.1 are implemented in the' ACT8999. 
C. 


boundary 
scan 
I- 


This instruction 
implements 
the required EXTEST and INTEST operations 
of IEEE Standard 
1149.1. The 0 
boundary scan register (which includes the 10 bus register) is placed in the scan path. Data on input pins :J 
included in the boundary scan register is captured; data previously loaded into the output pins included in C 
the boundary scan register is forced through the outputs. 
0 


bypass scan 
a: 
This instruction implements the required BYPASS operation of IEEE Standard 1149.1. The bypass register C. 
is placed in the scan path and preloads with a logic 0 during Capture-DR. 


sample boundary 
This instruction 
implements 
the required SAMPLE/PRELOAD 
operation 
of IEEE Standard 
1149.1. The 
boundary scan register is placed in the scan path and data appearing at the inputs and outputs included 
in the boundary scan register is sampled on the rising edge of TCK in Capture-DR. 


count 
The counter register begins counting on each DCI transition. The count begins at the value in the register 
before the count instruction was loaded. The counter can be programmed to count up or down on either 
the low-to-high 
or high-to-Iow transition of DCI. Counting occurs only while the device is in the Run-Test! 
Idle TAP state. 


counter 
register 
mad 
The counter 
register 
is placed 
in the scan path. During Capture-DR, 
the prior preloaded 
value of the 
counter is loaded into the counter register. At Update-DR, a new preload value is loaded. 


counter 
register scan 
The counter 
registor is placed in the scan path. During Capture-DR, the current value of the counter 
is 
loaded in the counter register. At Update-DR, a new preload value is loaded. 


control 
register scan 
The control register is placed in the scan path for a subsequent shift operation. 


10 bus register scan 
The 10 bus register (part of the boundary scan register) is placed in the scan path for a subsequent shift 
operation. The data on the 10 bus is loaded into the 10 bus register on the rising edge of TCK in Capture- 
DR. 


10 bus register 
rend 
The 
10 bus registElr is placed 
in the scan path for a subsequent 
shift operation. 
The register 
is not 
preloaded during Capture-DR. 


select register scan 
The select register is placed in the scan path for a subsequent shift operation 
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~ 
control 
register 
description 
o 
The control registor (CTLR) is a 13-bit serial register that controls the enable and select functions of the 
C 
'ACT8999. A reset operation forces all bits to a logic O. The contents 
of the control register are latched 
C 
and decoded during the Update-DR TAP state. The specific function of each bit is listed in Table 5. 


~ 
The enable and sellect functions of the control register bits are mapped as follows: 


Bit 12-Up/Down 
~ 
This bit sets the count mode of the counter register (reset condition 
= count up). 


m 
Bit 11-Latch 
on Zero 
< 
The 
counter 
register 
can 
be configured 
to 
stop 
counting 
when 
its value 
is 00000000 
and 
ignore 
iii 
subsequent transitions on the counter clock, DCI. The latch-on-zero 
option is valid only in the count-down 
< 
mode (reset condition 
= do not latch on zero). The value of this bit has no effect on the operation of the 
<:: 
counter if CTLR bit 12 = O. 


Bit 1O-DCO 
Polarity Select 
DCa 
can be con'figured as an active-low 
or active-high 
output 
(reset condition 
= active-low). 
When 
active-low, DCa does not invert the signal selected to drive it; when active-high, DCa inverts the selected 
signal. 


Bit 9lBit 8-DCO 
Source Select 1/DCO Source Select 0 
DCa 
can be used to output two error signals generated 
by the 'ACT8999: 
IRERR (see Table 3) and 
SRERR (see TablEI 8). Bits 9 and 8 can be set to output IRERR via DCa on the falling edge of TCK in the 
Pause-IR state and SRERR via DCa on the falling edge of TCK in the Pause-DR state. DCa can also be 
configured 
to become active when the value of the counter 
is 00000000, 
to follow 
DCI, or be set to a 
static high or low level (reset condition 
= static high level). 


Bit 7-Parity 
Mas 
The internal error signals can be masked from appearing on DCa even if bits 9 and 8 are set such that 
IRERR and SRER 
will be output in the Pause-IR and Pause-DR states (reset condition 
= do not mask 
IRERR or SRERR). 


Bit 6-DCO 
Drive Select 
Dca 
can be configured 
as either an open-drain 
or 3-state output (reset condition 
= open-drain). 
The 
open-drain configuration 
allows multiple DCa outputs to be used in a wired-aR 
or wired-AND application, 
The three-state 
configuration 
allows the DCa output to be connected to a bus. 


Bit 5-DCO 
Enable 
When configured as a 3-state output, DCa can be placed in the high-impedance 
state (reset condition 
= 


disabled). If configured as an open-drain output and disabled, DCa outputs a high level. 


TEXAS 
• 
INSTRUMENTS 


SN54ACT8999, SN74ACT8999 
SCAN PATH SELECTORS WITH S-BIT BIDIRECTIONAL DATA BUSES 


TI0287-D3588, 
JUNE 1890 


control 
register 
description 
(continued) 
~ 


Bit 4-DCI 
Polaritlf Select 
:> 
The level at the DCI input can be inverted before being applied to the internal logic of the device (reset LIJ 
condition 
= do not invert DCI), 
a: 


Bit 3-Devlce 
Test Pins Output Enable 
a. 


DTCK, DTDO, and the DTMS1-4 
pin can be placed in the high-impedance 
state (disabled) with this bit t- 


(reset condition 
= enabled). 
0 


Bit 2-10 Bus Enable 
:;) 
The 10 bus (101-8) 
is a bidirectional 
bus. The output buffers are enabled and disabled with this bit (reset C 
condition 
= output buffers disabled). 
0 


Bit 1-Remote 
Bus Controller 
Enable 
a: 
An RBC can issue protocol 
and data instructions 
to the select register if the 'ACT8999 
is configured 
to a. 


allow 
it (reset condition 
= 
RBC disabled). 
When an RBC is enabled, 
the TAP in the select 
register 
operates according to the OTMS signal. 


Bit Q-Devlce 
Test Reset 
DTRST can be configured to output a reset signal independently 
of the level on TRST (reset condition = 
no reset signal issued). 


Several control register bits affect the functionality 
of the DCa output. The DCa function table is given in 
Table 6. 


Figure 3 illustrates the order of scan for the control registers, 
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BIT 
VALUE 
FUNCTION 


0 
Configure 
counter 
to count 
up. 


12 
1 
Configure 
counter 
to count 
down. 


0 
Do not stop counting 
when the count 
reaches 
00000000. 
11 
1 
Stop counting 
when 
the count 
reaches 
00000000. 


0 
Configure 
DCO as an active-low 
output. 


10 
1 
Configure 
DCO as an active-high 
output. 


00 
DCO 
- 
H or L (depends 
on CTLR Bit 10). 


01 
DCO 
- 
(iRERR 
• SRERR). 
9,8 


10 
DCO 
- 
CE, an internal 
logic 0 generated 
when 
the count 
is 00000000. 


11 
DCO 
- 
DCI. 


0 
Do not mask 
IRERR 
and SRERR 
from 
DCO. 


7 
1 
Mask 
IRERR 
and SRERR 
from DCO. 


0 
Configure 
DCO as an open-drain 
output. 


6 
1 
Configure 
DCO as a 3-state 
output. 


0 
Disable 
DCO. 
5 
1 
Enable 
DCO. 


0 
DCI - 
DCI. 


4 


1 
DCI - 
DCI (invert 
the DCI signal before 
applying 
it to the internal 
logic). 


0 
Enable 
DTCK, 
DTDO, 
and DTMS1-4. 


3 
1 
Disable 
DTCK, 
DTDO, 
and DTMS1-4. 


0 
Disable 
101-8. 


2 
1 
Enable 
101-8. 


0 
Disable 
R BC. 


1 
1 
Enable 
RBC. 


0 
DTRST 
TRST. 


0 
1 
DTRST 
- 
L. 
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INTERNAL 
SIGNALSt 
CONTROL 
REGISTER 
BITS* 
DCI 
IRERR 
SRERR 
cEf 
BIT 10 
BIT 9 
BIT8 
BIT 7 
BIT6 
BITS 
BIT4 
DCO 


X 
X 
X 
X 
X 
X 
X 
X 
0 
0 
X 
H 


X 
X 
X 
X 
X 
X 
X 
X 
1 
0 
X 
Z 


X 
X 
X 
X 
0 
0 
0 
X 
X 
1 
X 
H 


X 
X 
X 
X 
1 
0 
0 
X 
X 
1 
X 
L 


X 
X 
X 
X 
0 
0 
1 
1 
X 
1 
X 
H 


X 
X 
X 
X 
1 
0 
1 
1 
X 
1 
X 
L 


X 
0 
X 
X 
0 
0 
1 
0 
X 
1 
X 
L in Pause-IRI, 
H otherwise 


X 
X 
0 
X 
0 
0 
1 
0 
X 
1 
X 
L in Pause-DRI, 
H otherwise 


X 
1 
1 
X 
0 
0 
1 
0 
X 
1 
X 
H 


X 
0 
X 
X 
1 
0 
1 
0 
X 
1 
X 
H in Pause-IRI, 
L otherwise 


X 
X 
0 
X 
1 
0 
1 
0 
X 
1 
X 
H in Pause-DRI, 
L otherwise 


X 
1 
1 
X 
1 
0 
1 
0 
X 
1 
X 
L 


X 
X 
X 
0 
0 
1 
0 
X 
X 
1 
X 
L 


X 
X 
X 
0 
1 
1 
0 
X 
X 
1 
X 
H 


X 
X 
X 
1 
0 
1 
0 
X 
X 
1 
X 
H 


X 
X 
X 
1 
1 
1 
0 
X 
X 
1 
X 
L 


L 
X 
X 
X 
0 
1 
1 
X 
X 
1 
0 
L 


L 
X 
X 
X 
0 
1 
1 
X 
X 
1 
1 
H 


L 
X 
X 
X 
1 
1 
1 
X 
X 
1 
0 
H 


L 
X 
X 
X 
1 
1 
1 
X 
X 
1 
1 
L 


H 
X 
X 
X 
0 
1 
1 
X 
X 
1 
0 
H 


H 
X 
X 
X 
0 
1 
1 
X 
X 
1 
1 
L 


H 
X 
X 
X 
1 
1 
1 
X 
X 
1 
0 
L 


H 
X 
X 
X 
1 
1 
1 
X 
X 
1 
1 
H 


t These 
signals 
are generated 
as described 
elsewhere 
in this datasheet. 


* The control 
register 
must 
contain 
these 
values 
atter 
the TAP has passed 
through 
its most 
recent 
Update-DR 
state. 
I DCO Is active 
on the falling 
edge of TCK as the TAP enters 
the appropriate 
pause 
state 
(Pause-I A or Pause-DR) 
and is inactive 
on the falling 
edge 
of TCK as the TAP enters 
the appropriate 
exi12 state 
(Exi12-IR or Exit2-DR). 
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~ 
select register description 
o 
The select register (SR) is an eight-bit serial register that determines which one, if any, of the DTMS lines 
C 
follows the TMS or DTMS input. A reset operation forces all bits to a logic O. The register is divided into 
c: 
four two-bit sections, each of which controls one DTMS output. Figure 4 shows the mapping of the bits to 
o 
the DTMS outputs and the order of scan. For each DTMS pin, the higher order bit is the MSB and the 
-I 
lower order bit is the LSB (e.g" bit 3 is the MSB of DTMS2 and bit 2 is the LSB of DTMS2). 


"'U 
Dnly one of the four DTMS outputs can be selected to drive a secondary scan path with TMS or DTMS. If 
JJ 
the select 
register 
is loaded with an invalid value, an error signal, SRERR, is generated 
internally 
as 
m 
shown in Table 8. If the TAP enters the Pause-DR state, SRERR may be output via DCD (see Table 8). If 
< 
the TAP enters the Update-DR state while an invalid value is in the SR, all four DTMS outputs are set to a 
iTi 
high level. The SR bit decoding is shown in Table 7. 


:E 
The SR can also be accessed 
from an RBC. A test port in the register contains 
a TAP that can be 
enabled by the control 
register to monitor the values of TCK and DTMS to perform scan operations 
on 
the SA. 


MSB 
LSB 
DTMSn 
SOURCE 
0 
0 
High 


0 
1 
Low 


1 
0 
OTMS 


1 
1 
TMS 


FIGURE 4. SELECT REGISTER BITS AND ORDER OF SCAN 


TABLE 
8. SRERR FUNCTION TABLE 


SELECT 
REGISTER 
BITS 
SRERR 
BIT7 
BIT6 
BITS 
BIT 4 
BIT3 
BIT2 
BIT1 
BITO 
0 
X 
0 
X 
0 
X 
0 
X 
1 


1 
X 
0 
X 
0 
X 
0 
X 
1 
0 
X 
1 
X 
0 
X 
0 
X 
1 
0 
X 
0 
X 
1 
X 
0 
X 
1 
0 
X 
0 
X 
0 
X 
1 
X 
1 


1 
X 
1 
X 
X 
X 
X 
X 
0 


1 
X 
X 
X 
1 
X 
X 
X 
0 


1 
X 
X 
X 
X 
X 
1 
X 
0 


X 
X 
1 
X 
1 
X 
X 
X 
0 


X 
X 
1 
X 
X 
X 
1 
X 
0 


X 
X 
X 
X 
1 
X 
1 
X 
0 
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boundary 
scan registE!r/lD 
bus register 
description 
~ 


The boundary scan register (BSR) is a 15-bit serial register that can be used to capture data appearing at - 
selected 
device inputs, force data through device outputs, and apply data to the device's 
internal logic. ~ 
The BSR is made up of boundary scan cells (BSCs). Table 9 lists the device signal for each of the fifteen a: 
BSCs that comprise the BSR. 
C. 


The eight BSCs connected 
to the 101-8 
pins form a subset of the BSR called the 10 bus register (IOBR). I- 


The IOBR can be scanned without accessing the remaining BSCs of the BSR. 
0 


The IOBR is used when the 10 bus is enabled to allow communication 
between a PBC and one or more ~ 
R~L 
C 


Figure 5 illustrates the order of scan for the boundary scan register and 10 bus register. 
0a: 
TABLE 9. BOUNDARY SCAN REGISTER BIT MAPPING 
C. 


BIT 
PIN NAME 
SIGNAL 
DESCRIPTION 


14 
MCI 
Master 
Condition 
In 


13 
MCO 
Master 
Condition 
Out 


12 
DCI 
Device 
Condition 
In 


11 
i5C0TS1 
Enable 
control 
for DCO in 3-state 
configuration 
(active-low) 


10 
i'JCOOD! 
Enable 
control 
for DCO in open-drain 
configuration 
(active-low) 
9 
DCO 
Device 
Condition 
Out 


8 
IDBOE! 
Enable 
control 
for 10 bus (active-low) 


7 
108 
Identification 
Bus Bit8 


6 
107 
Identification 
Bus Bit 7 


5 
106 
Identification 
Bus Bit6 


4 
105 
Identification 
Bus Bit 5 


3 
104 
Identification 
Bus Bit 4 


2 
103 
Identification 
Bus Bit 3 


1 
102 
Identification 
Bus Bit 2 


0 
101 
Identification 
Bus Bit 1 


MSB 
LSB 


TOI or OTOI 
TOO 


m~~ 
~ 
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~ 
bypass 
register 
des,cription 
o 
The bypass register (SR) is a one-bit serial register. The function 
of the SR is to provide a means of 
C 
effectively 
removing the 'ACT8999 from the primary scan path when it is not needed for the current test 
c: 
operation or other function of the PSC. At power-up, the SR is placed in the scan path. 


~ 
Figure 6 shows the order of the scan for the bypass register. 


"'tJ 
:%Jm<- 
m:e counter 
register 
dellcription 


The counter register (CNTR) is an eight-bit serial register that performs a binary count if configured to do 
so by the control register; it uses the DCI pin as its clock. The counter can be preloaded with an initial 
value before counting 
begins, and the current value of the counter 
can be scanned 
out. Many of the 
features of the CNTR are configured by a bit in the control register, including: 


1) Count direction (up or down). 
2) Stop counting when the value of the register is 00000000. 
3) DCI transition on which the counter counts (low-to-high or high-to-Iow). 


An internal signal, CE, is generated as a logic 0 when the value of the CNTR is 00000000. For any other 
value of the CNTF~,CE = 1. 


TOI or oTol 
~ 
TOO 


The counter register can be used to count events occurring on the secondary scan path(s) and can output 
interrupt signals via DCa when the count has reached zero. 


Figure 7 shows the order of scan for the counter register. 
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enabling a remote bus controller 
~ 


Bit 1 in the control register allows a remote bus controller to control parts of the 'ACT8999. When an RBC - 
is enabled, the remote test port (RTP) in the select register is activated. The remote test port operates 
~ 
according to the same state diagram as the primary test port but only has access to the select register. a: 
Operation of the RTP is synchronous to TCK. OTMS is the RTP's mode select pin. 
a. 


The RTP contains an eight-bit instruction register. Oata is shifted in via OTOI and shifted out via OTOO. As 
shown in Table 10, only one instruction selects something other than the bypass register to be included in ""0 
the scan path. When SCANSEL is executed, the select register is placed between OTOI and OTOO. The 
function of the select register, and the decoding of the select register bits by the TMS circuit, is identical =>0 
regardless of which test port accesses the register. 


An internal error signal, RSRERR, is generated if an RBC loads an invalid value in the select register, and ~ 
the MCO output ~oes low if the RSRERR is active and the remote TAP enters the Pause-OR state. The a. 
function table for FlSRERR is shown in Table 11. 


The RTP does not have access to the control register, so it cannot disable itself. The PBC must reset 
bit 1 in the control register to return control of the select register to the primary test port. 


BINARY 
CODE 


BIT 7 ••.• BIT 0 
SCOPE 
OPCODE 
DESCRIPTION 
SELECTED 


MSB ••.• LSB 
DATA 
REGISTER 


01111110 
SCANSEL 
Select 
Register 
Scan 
Select 


ALL OTHER 
BYPASS 
Bypass 
Scan 
Bypass 


SELECT 
REGISTER 
BITS 
RSRERR 
MCOt 
BIT 7 
BIT6 
BIT5 
BIT 4 
BIT 3 
BIT 2 
BIT 1 
BITO 


0 
X 
0 
X 
0 
X 
0 
X 
1 
MCI 


1 
X 
0 
X 
0 
X 
0 
X 
1 
MCI 


0 
X 
1 
X 
0 
X 
0 
X 
1 
MCI 


0 
X 
0 
X 
1 
X 
0 
X 
1 
MCI 


0 
X 
0 
X 
0 
X 
1 
X 
1 
MCI 


1 
X 
1 
X 
Y 
X 
X 
X 
0 
L 


1 
X 
X 
X 
1 
X 
X 
X 
0 
L 


1 
X 
X 
X 
X 
X 
1 
X 
0 
L 


X 
X 
1 
X 
1 
X 
X 
X 
0 
L 


X 
X 
1 
X 
X 
X 
1 
X 
0 
L 


X 
X 
X 
X 
1 
X 
1 
X 
0 
L 
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~ 
data flow description 
o 
The direction of serial data flow in the 'ACT8999 is dependent on the current instruction. Figure 8 shows 
C 
the data flow for the different 
operating modes of the device. Note that when a secondary 
scan path is 
c: 
selected, the 'ACT8999 adds one bit of delay from TOI to OTOO. 
o 
~ 
~ 
:J:Jrn<- 
rn 
=e 


-1_T_D_1 
__ 
s_e_le_I~_t~_~_D_R 
__ 
T_O_O~ 


'ACT8999 
Selected 
Scan 
Path 
'ACT8999 


TOI 
(One 
Bit 
Delay) 
OTDO 
TOI 
TOO 
OTOI 
IR or 
TDO 
Selected 
DR 


RBC enabled 


'ACT8999 
Remote 
Bus 
Contraller 
Selected 
Scan 
Path 


Secandary 
IR 
DTOO 
TOI 
TOO 
TOI 
TOO 
OTOI 
ar 
Select 
Register 


IR ar 
TOO 
Select"d 
DR 


FIGURE 8. DATA FLOW IN THE 'ACT8999 
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bus communication 
protocol 
~ 


The eight-bit identification 
bus (101-8) 
allows data transfer between a PBC and an RBC, Control register :> 
bit 2 configures thEI 'ACT8999 to transmit or receive command and test data via the 10 bus register. The UJ 
DCI, DCa, 
MCI, and MCa 
pins are used to signal the PBC and RBC(s) that a data transfer is required, 


The 'ACT8999 can accommodate 
either local or global handshake protocol depending on the number of g: 
DCa inputs that tho PBC can accommodate, 


Figure 
9 shows 
a protocol 
for 
local 
communication 
between 
the 
PBC and an RBC, In this 
mode, ~ 
communication 
is initiated by the PBC by driving the MCI input of the 'ACT8999 to a low level. MCI is 0 
buffered and output on MCa, which notifies the RBC that control of a scan path is to be relinquished, 
:') 
Prior to activating 
the MCI signal, the PBC scans the value 00000000 
into the IDBR and enables the C 
output buffers of ID1-8, 
When the RBC recognizes that MCa 
has gone low, it samples the 10 bus and 0 
looks for the 00000000 value to verify that the PBC is going to issue further commands, 
Upon verifying a: 
the value on the ID bus, the RBC drives DCI low, which is buffered and output via DCa, (In this example, Q. 
DCI is configured 
ciS noninverting and DCa is configured as active-low,) When the PBC sees that DCa is 
active, it takes MCI high, forcing 
MCa 
high, When the PBC sees that MCa 
is high, it takes DCa 
high 
(inactive), completing one handshake cycle, 


A similar operation can ensue when the RBC initiates communication 
with the PBC as shown in Figure 9. 


Commands and test data can be exchanged between two bus controllers via the 10 bus. 


Figure 10 shows one way of using the 10 bus to interface a PBC to multiple RBCs, The timing is similar to 
the local communication 
example 
in Figure 9 except that the PBC waits for all RBCs to acknowledge 
transmissions 
before switching MCI. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
~ 


Supply voltage range, VCC 
, 
,............. 
-0.5 
V to 7 V :;: 
Input voltage ranne, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V LLI 
Output voltage range, Vo (see Note 1) 
-0.5 
V to VCC + 0.5 V a:: 
Input clamp current, 11K (VI < 0 or VI > VCC) 
±20 mA 
Output clamp current, 10K (VI < 0 or VI > VCC).......................................... 
±50 mA D. 


Continuous output current, 10 (VO = 0 to VCC)· .. . .. . .. . .. .. . .. .. . .. . .. .. . . .. . .. . .. . .. . . . 
± 50 mA t- 


Continuous currel1t through VCC or GND pin............................................ 
±200 
mA 0 
Storage temperature 
range 
- 65·C to 150·C ::;) 


t Stresses 
beyond 
those 
listud 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only C 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 0 


not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
a:: 
NOTE 
1: The input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 
D. 


'54ACT8999 
'74ACT8999 


MIN 
MAX 
MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5.5 
4.5 
5.5 


VIH 
High-level 
input voltage 
2 
2 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
DCO 
5.5 
5.5 


VI 
Input voltage 
0 
VCC 
0 
VCC 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


ID1-8 
-1.6 
-2 


IOH 
High-level 
output 
current 
TOO, DTOO. 
MCO 
-8.5 
-10 


DTMS1-4,DCO,DTRST,DTCK 
-13.6 
-16 


ID1-8 
1.6 
2 


TOO, DTOO, 
MCO 
8.5 
10 
mA 


IOL 
Low-level 
output 
current 
DTMS1-4, 
DCO 
13.6 
16 


DTRST 
20.4 
24 


DTCK 
40.8 
48 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·C 
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~ 
electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
o otherwise noted) 
Cc:o-I 
~ 
::zJm<- 
m:e 


'S4ACT8999 
74ACT8999 
PARAMETER 
TEST 
CONDITIONS 
VCC 
MIN 
MAX 
MIN 
MAX 
UNIT 


10H 
OCO(open-drain) 
Vo ~ 5.5V 
5.5V 
20 
10 
~A 
10H - 
-1.6mA 
4.5V 
3.7 
101-8 
10H - 
-2mA 
4.5V 
3.7 


10H = -8.5mA 
4.5V 
3.7 
VOH 
TOO, oToo, 
MCO 
10H - 
-10mA 
4.5V 
3.7 
V 


oTMS1-4, 
DCO (3-state), 
10H - 
-13.6 
mA 
4.5V 
3.7 
oTRST,oTCK 
10H - 
16mA 
4.5V 
3.7 
10L - 
1.6 mA 
4.5V 
0.5 
101-8 
10L - 
2mA 
4.5V 
0.5 
10L - 
8.5 mA 
4.5V 
0.5 
TOO, oToo, MCO 
10L -10mA 
4.5V 
0.5 
10L - 
13.6mA 
4.5V 
0.5 
VOL 
oTMS1-4, DCO 
10L -16mA 
4.5V 
0.5 
V 


oTRST 
10L - 
20.4mA 
4.5V 
0.5 


10L - 
24mA 
4.5V 
0.5 
10L - 
40.8mA 
4.5V 
0.5 
oTCK 
10L - 
48mA 
4.5V 
0.5 
101-8,oToo, 


VO = VCC or GNo 
lozt 
oTMS1-4,oTCK 
5.5V 
±10 
±5 
~A 
DCO 
Vo - VCC or GNo 
5.5V 
±20 
±10 
MCI, oCI, TCK 
VI - VCC or GNo 
5.5V 
±1 
±1 


II 
TOI, oTOI, TMS, 
VI ~ VCC or GNo 
~A 
OTMS, TRST 
5.5V 
-0.1 
-20 
-0.1 
-20 


ICC 
VI - 
VccorGNo,lo 
- 0 
5.5V 
100 
100 
~A 


c.ICC* 
One input at VIH or VIL, 


5.5V 
2 
0.5 
mA 
Other inputs at VCC or GNo 
t For 1/0 pinS, the parameter 10Z Includes the Input leakage current. 
* This is the increase in supply current for each input being driven at TTL levels rather than VCC or GNo. 


TEXAS 
• 
INSTRUMENTS 


SN54ACT8999, SN74ACT8999 
SCAN PATH SELECTORS WITH 8·BIT BIDIRECTIONAL DATA BUSES 


timing requirements over recommended ranges of operating free-air temperature and supply 
voltage 


'S4ACT8999 
'74ACT8999 


MIN 
MAX 
MIN 
MAX 
UNIT 


TCK 
0 
20 
0 
20 
fclock 
DCI (Count 
mode) 
0 
20 
0 
20 
MHz 


tw 
Pulse duration 
TCK high or low 


DCI high or low (Count 
mode) 
ns 


TMS before 
TCK i 


OTMS 
before 
TCK i 


TOI before 
TCK i 


tsu 
Setup time 
DTDI before 
TCK i 
ns 


MCI before 
TCK i 


DCI before 
TCK i 


Any ID before 
TCK i 


TMS after TCK i 


OTMS 
after TCK i 


TOI after TCK i 


th 
Hold time 
DTOI after TCK i 
ns 


MCI after TCK i 


DCI after TCK i 


Any ID after TCK i 


l<J 
Delay time 
Power 
up to TCK i 
ns 
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~ 
switching 
characteristics 
over 
recommended 
ranges 
of operating 
free-air 
temperature 
and 
o supply 
voltage 
Cc:o 
-t 
."::xJm<- 
m 
:E 


FROM 
TO 
'54ACT8999 
'74ACT8999 
PARAMETER 
(INPUT) 
MIN 
MAX 
MIN 
MAX 
UNIT 
(OUTPUT) 


TCK 
20 
20 
fmax 
OCI (Count 
mode) 
20 
20 
MHz 


tPLH 
TCK-!- 
TOO 
tPHL 
ns 


tPLH 
TCK-!- 
DTAST 
tPHL 
ns 


tPLH 
TCK-!- 
AnyDTMS 
tPHL 
ns 


tpLH 
TCK-!- 
DTDO 
tPHL 
ns 


tPLH 
TCK-!- 
AnylD 
tPHL 
ns 


tPLH 
TLK-!- 
MCO 
tPHL 
ns 


tPLH 
TCK-!- 


OCO (open-drain) 


DCO (three-state) 
ns 


tpHL 
TCK-!- 


OCO (open-drain) 


OCO (three-state) 
ns 


tPLH 
TMS 
AnyDTMS 
tPHL 
ns 


tPLH 
OTMS 
AnyDTMS 
tPHL 
ns 


tPLH 
MCI 
MCO 
tPHL 
ns 


tPLH 
OCI 
OCO (open-drain) 


DCO (three-state) 
ns 


tPHL 
OCI 
DCO (open-drain) 


OCO (three-state) 
ns 


tPLH 
TAST 
D'f11ST 
tPHL 
ns 


tPLH 
TCK 
DTCK 
tPHL 
ns 


TEXAS • 
INSTRUMENTS 


SN54ACT8999, SN74ACT8999 
SCAN PATH SELECTORS WITH 8·BIT BIDIRECTIONAL DATA BUSES 


switching 
characteristics 
over 
recommended 
ranges 
of operating 
free-air 
temperature 
and 
supply 
voltage 
(continued) 


FROM 
TO 
'54ACT8999 
'74ACT8999 
PARAMETER 
MIN 
MAX 
MIN 
MAX 
UNIT 
(INPUn 
(OUTPUn 


IPHZ 
TCK.j. 
DTCK 
IPLZ 
ns 


IPHZ 
TCK.j. 
TOO 
IpLZ 
ns 


tPHZ 
TCK.j. 
DTOO 
tPLZ 
ns 


IPHZ 
TCK .j. 
OCO 
IpLZ 
ns 


IpHZ 
TCK .j. 
AnyDTMS 
IpLZ 
ns 


IPHZ 
TCK.j. 
AnylD 
IpLZ 
ns 


IPZH 
TCK.j. 
DTCK 


IPZL 
ns 


tPZH 
TCK-!- 
TOO 
IPZL 
ns 


IPZH 
TCK.j. 
DTDO 
IPZL 
ns 


IPZH 
TCK.j. 
DCa 
IPZL 
ns 


IPZH 
TCK.j. 
AnyDTMS 
IPZL 
ns 


IPZH 
TCK-!- 
AnylD 


IPZL 
ns 
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UBSYSTEM 
---+ 
TRST 
TOO 


TOI 
Scan 
Path 
4 
TCK 


TMS +- 


---+ 
TRST 
TOO 


TOI 
Scan 
Path 
3 
TCK 


TMS +- 


---+ 
TRST 
TOO 


TOI 
Scan 
Path 
2 
TCK 


TMS +- 


---+ 
TRST 
TOO 


TOI 
Scan 
Path 
1 
TCK 


TMS +- 


J.. 
4 


INn 
TOO 
TRST 
DTRST 
DTMS 
DTCK 
DTOI 
1-4 
iNT3 r----. 
DCI 


TOI ~ 
DTOO 


RBC 


iNT2 ~ 
MCO 
'ACT8999 


TMSOUT r----. 
OTMS 


ID ~ 
ID1-8 
TDI 
DCO TRST 
TMS 
TCK 
MCI 
TOO 


------------------------ 
- -- - -- --- - -- 
- - -- ---------- 


TOO 


INn 
_. 


RSTOUT 
PBC 
TMSOUT 
TO REMAIND 


TCKOUT 
OF SCAN PA 


ii~T2 


TOI 
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• 
Members 
of Tex~,s Instruments 
SCOPE'" 
Family of Testability 
Products 


• 
Octal Test Integrated 
Circuits 


• 
Compatible 
With the IEEE Standard 
1149.1 
(JTAG) Serial Test Bus 


• 
Functionally 
Equivalent 
to SN54174F244 and 
SN54174BCT244 
in the Normal 
Function 
Mode 


• 
Test Operation 
Synchronous 
to Test Access 
Port (TAP) 


• 
Implement 
Optional 
"Test 
Reset" 
Signal on 
TAP by Recognizing 
a Double-High 
(10 V) on 
TMS Pin 


• 
SCOPE'" Instruction 
Set 
- Conform 
to the IEEE 1149.1 Boundary 
Scan 
- Provide 
Data Compression 
of Inputs 
- Provide 
Pseudo-Random 
Pattern 
Generation 
from 
Outputs 
- Sample 
Input/Toggle 
Output 
Mode 
- Output 
to Hlgh-Impedance-State 
Mode 


• 
Fabricated 
Using Tl's State-of-the-Art 
BiCMOS Technology 


• 
Package 
Options 
Include 
Plastic "Small 
Outline" 
Packagel~, Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
3oo-mil 
DIPs 


SN54BCT8244 
••. 
JT 
PACKAGE 
SN74BCT8244 
•.. 
OW OR NT PACKAGE 


(TOP 
VIEW) 


1<3 1 u 24 
2<3 
1Y1 
2 
23 
1A1 
1Y2 
3 
22 
1A2 
1Y3 
4 
21 
1A3 
1Y4 
5 
20 
1A4 
GND 
6 
19 
2A1 
2Y1 
7 
18 
Vcc 
2Y2 
8 
17 
2A2 
2Y3 
9 
16 
2A3 
2Y4 
10 
15 
2A4 
TDO 
11 
14 
TDI 
TMS 
12 
13 
TCK 


SN54BCT8244 
..• 
FK PACKAGE 


(TOP 
VIEW) 
"''<t~o8~'" 
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description 


The 
SN54BCT8244 
and 
SN74BCT8244 
are 
members 
of 
Texas 
Instruments 
SCOPE'" 


testability 
IC family. This family of components 
blends 
test 
circuitry 
with 
standard 
logic 
functions 
to facilitate 
testing of complex 
circuit 
board assemblies. Scan access to the test circuitry is accomplished 
via the 4-wire test access port (TAP) 
interface. 


MVOO--(\JM 
>->-zz>->->- 
-- .•... 
C' 
NNN 


In the normal mode, these devices are functionally 
equivalent to the SN54174F244 
and SN54174BCT244 
octal buffers. In the test mode, the test circuitry can be activated by the TAP to take snapshot samples of 
the data appearing at the device pins or to perform a self test on the boundary test cells. Activating 
the 
TAP in normal mode does not affect the functional operation of the SCOPE'" octal buffers. 


In the test mode, the normal operation 
of the SCOPE'" 
octal buffer is inhibited and the test circuitry is 
enabled to observe and control the device's 
I/O boundary. When enabled, the test circuitry can perform 
boundary 
scan test operations 
as described 
in the IEEE Standard 
1149.1 specification. 
Four dedicated 
test pins are used to control the operation of the test circuitry: TDI (test data in), TDO (test data out), TMS 
(test mode select), and TCK (test clock). Additionally, the test circuitry can perform other testing functions 
such 
as parallel 
signature 
analysis 
on data inputs and 
pseudo-random 
pattern 
generation 
from 
data 
outputs. All testing and scan operations are synchronized to the TAP interface. 


SCOPE 
is a trademark 
of Texas 
Instruments 
Incorporated. 
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description 
(continuEld) 


The SN54BCT8244 
is characterized 
for operation 
over the full military temperature 
range of - 55·C to 
125·C. The SN748CT8244 
is characterized 
for operation from O·C to 70·C. 


FUNCTION 
TABLE 


(NORMAL 
MODE) 


OUTPUT 
ENABLE 
DATA 
INPUT 
OUTPUT 
G 
A 
Y 


H 
X 
Z 


L 
L 
L 


L 
H 
H 


<I> 


SCAN 


14 
'BCT8244 
TOI 
12 
11 
TMS 
TOO 
13 
L- 


TCK-IN 
> TCK-OUT 


1 
- 
EN1 
24 
EN2, 
r 
2 
23 
1 
1'17 
22 
3 


21 
4 


20 
5 


19 
7 
1 
2'17 
17 
8 


16 
9 


15 
10 


1 This symbol 
is in accordance 
with ANSIIIEEE 
Std 91-1984 
and lEG Publication 
617-12. 


Pin numbers 
shown 
are for the DW, JT, and NT packages. 
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state 
diagram 
description 


The TAP proceeds through the states of Figure 1 according to the IEEE Standard 
1149.1. There are six 
stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A stable 
state is defined as a state the TAP can retain for consecutive 
TCK cycles. Any state that does not meet 
this criterion is an unstable state. 


There 
are two 
main paths through 
the state diagram, 
one to manipulate 
a data register 
and one to 
manipulate 
the instruction 
register. 
It is necessary to finish manipulating 
one register before accessing 
another. 


Test-Logie-Reset 
In this state, the test logic is not active and the device operates 
in its norma'i function 
mode. The state 
diagram is constructed 
such that the TAP will return to this state in no more than five TCK cycles if TMS 
is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, 
or if a board 
defect causes it te>be open-circuited. 
The device powers up in the Test-Logie-Reset 
state. 


Run-Test/Idle 
The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while in the Run-Test/Idle 
state. 


Select-DR-Scan, 
Select-IR-Scan 
No specific function 
is performed 
in these states, and the TAP will exit either of them on the next TCK 
cycle. 


Capture-DR 
The selected data register is placed in the scan path. Depending on the current instruction, 
data mayor 
may not be loaded or captured 
by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK in Capture-DR, TOO goes from the high-impedance 
state to the active 
state. If the TAP has not passed through the Test-Logic-Reset 
state since the last scan operation, TOO 
will enable to the level present when it was last disabled. If the TAP has passed through the Test-Logic- 
Reset state since the last scan operation, TOO will enable to a low level. 


Shift-DR 
While in this state, data is serially shifted through the selected 
data register from TOI to TOO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (Le., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-0R to 
Shift-DR). 


Exlt1-DR, Exlt2-DICI 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-0R or Exit2-0R without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exit1-0R. 


Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TOO goes to the high-impedance 
state on the 
falling edge of TCK in Update-DR. 
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state 
diagram 
description 
(continued) 


Capture-IR 
The instruction 
regi8ter is preloaded with a 10000001 pattern and placed in the scan path. On the falling 
edge of TCK in Capture-IR, TOO goes from the high-impedance 
state to the active state. If the TAP has 
not passed through the Test-Logic-Reset 
state since the last scan operation, TOO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset 
state since the 
last scan operation, TOO will enable to a logic O. 


Shift-IR 
While in this state, data is serially shifted through the instruction 
register from TOI to TOO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 


Exit1-IR, Exit2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. 


Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-IR 
The latches 
shadowing 
the instruction 
register are updated with the new instruction. 
TOO goes to the 
high-impedance 
state on the falling edge of TCK in Update-IR. 


Instruction 
register 
dl!Scrlptlon 


Serial test information 
is conveyed by means of a 4-wire test bus. Commands, data, and control signals 
are all passed alon!l the 4-wire bus. The function of the TAP is to extract the state control information and 
synchronous 
control signals for the bus and generate the appropriate 
on-chip control signals for the test 
structures in the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, 
and the relationship 
between the TAP, the test bus, and the boundary scan 
test elements. 


Data is captured on the rising edge of TCK and outputs change after the falling edge of TCK. 


As shown 
in the functional 
block diagram, the 'BCT8244 
contains 
an eight-bit 
instruction 
register and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one- 
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-DR and Update-IR TAP states. 


The instruction 
register 
(IR) is eight bits long and is used to tell the device what instruction 
is to be 
executed. 
Information contained in the instruction includes the test operation to be performed, the state of 
the functional input8 and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion in the scan path during the nex1 
data register scan operation, 
and from where to preload the data register during the Capture-DR 
state. 
Table 1 lists the instructions 
supported by the 'BCT8244. Any SCOPE'· 
instructions 
not supported default 
to BYPASS. 


The IR is loaded during the Capture-IR state with the value 10000001. As an instruction is shfited in, this 
value will be shifted out via TOO and can be inspected as verification that the IR is in the scan path. 


The instruction regi8ter order of scan is shown in Figure 2. 
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TOI ---+1 BIT 71 
(MSB) 


data register 
descriptions 


boundary 
scan register 
The boundary 
scan register 
(BSR) contains 
18 bits, one for each functional 
input and output 
on the 
device. The BSR is used to store test data that is to be applied internally and/or 
externally to the device 
and to capture 
and store data that is applied to the functional 
inputs and outputs of the device. The 
origination 
of the value loaded in the BSR during the Capture-DR 
state is determined 
by the current 
instruction. 


The boundary scan register order of scan is shown in Figure 3. 


BIT 17 
BIT 16 
BIT 15 
BIT14 
BIT13 
TOI--' 
1G 
(MSB) 
2G 
1A2 
1A3 


BIT 8 
BIT 9 
BIT 11 
BIT 12 


2A4 
2A3 
2A1 
1A4 


BIT 6 
BIT 4 
BIT 3 


1Y2 
1Y4 
2Y1 


BIT 0 
BIT 1 
BIT 2 
TOO 
2Y4 
2Y3 
2Y2 
(LSB) 


FIGURE 3. BOUNDARY 
SCAN REGISTER ORDER OF SCAN 


boundary 
control 
register 
The boundary control register (BCR) contains two bits and is used to inplement additional test operations 
not included 
in the SCOPE'" 
instruction 
set, including 
pseudo-random 
pattern 
generation 
(PRPG) and 
parallel 
signature 
analysis 
(PSA) operations. 
The BCR retains its current value during the Capture-DR 
state. The BCR resets to the PSA operation. 


The boundary control register order of scan is shown in Figure 4. 


BIT 1 


(MSB) 


BIT 0 


(LSB) 
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data register desCril)tlons (continued) 


bypass 
register 
The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby 
reducing 
the 
number of bits per test 
pattern 
that 
must be applied 
to complete 
a test 
operation. The bypass register is loaded with a low level during the Capture-DR state. 


The bypass register order of scan is shown in Figure 5. 


"'~'" 


BINARY 
CODEtt 


BIT7-+ 
BITO 
SELECTED 
MODE 
SCOPE 
OPCODE 
DESCRIPTION 


MSB-+ 
LSB 
DATA 
REGISTER 


XOOOOOOO 
EXTEST 
Boundary 
Scan 
Boundary 
Scan 
Test 


XOOOOOOl 
BYPASSI 
Bypass 
Scan 
Bypass 
Normal 


XOOOO010 
SAMPLE/PRELOAD 
Sample 
Boundary 
Boundary 
Scan 
Normal 


XOOOOOll 
INTEST 
Boundary 
Scan 
Boundary 
Scan 
Test 


XOOO0100 
BYPASSI 
Bypass 
Scan 
Bypass 
Normal 


XOOOO10l 
BYPASSI 
Bypass 
Scan 
Bypass 
Normal 


XOOOOll0 
TRIBYP 
Control 
Boundary 
to High·lmpedance 
Bypass 
Modified 
Test 


XOOOOlll 
SETBYP 
Control 
Boundary 
to 1/0 
Bypass 
Test 


XOO01000 
BYPASSI 
Bypass 
Scan 
Bypass 
Normal 


XOOO100l 
RUNT 
Boundary 
Run Test 
Bypass 
Test 


XOO010l0 
READBN 
Boundary 
Read 
Boundary 
Scan 
Normal 


XOO01011 
READBT 
Boundary 
Read 
Boundary 
Scan 
Test 


XOO01100 
CELLTST 
Boundary 
Self-test 
Boundary 
Scan 
Normal 


XOO01101 
TOPHIP 
Boundary 
Toggle 
Outputs 
Bypass 
Test 


XOOOlll0 
SCANCN 
Boundary 
Control 
Register 
Scan 
Boundary 
Control 
Normal 


XOOOllll 
SCANCT 
Boundary 
Control 
Register 
Scan 
Boundary 
Control 
Test 


ALL OTHER 
BYPASS 
Bypass 
Scan 
Bypass 
Normal 


t The SCOPEN 
instruction 
sat specifies 
even 
parity 
in the eight-bit 
instruction. 
This feature 
is not implemented 
in the 'BCT8244. 
* X = Don't 
care. 
I This symbol 
(I) indicates 
that 
a SCOPEN 
opcode 
exists 
but is not supported 
in the 'BCT8244. 


TEXAS 
"-!} 
INSTRUMENTS 


SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICES WITH OCTAL BUFFERS 


instruction 
register 
(lpcode 
descriptions 


The 'BCT8244 
runs test instructions 
based on the value scanned 
into the instruction 
register. The test 
functions are defined as follows: 


boundary scan 
This instruction simultaneously 
executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected 
in the scan path. Data appearing at the device inputs and outputs is 
captured. 
Data previously 
loaded 
into the boundary 
scan register 
is applied to the device 
inputs and 
through the device outputs. 


bypass scan 
Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected in the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 


sample boundary 
Conforms 
to the IEEE Standard 
1149.1 SAMPLE/PRELOAD 
instruction. 
Data appearing 
at the device 
inputs and outputs is sampled without affecting 
normal device operation. The boundary scan register is 
selected in the scan path. 


control boundary to high-impedance 
The device outputs are placed in the high-impedance 
state. the bypass register is selected 
in the scan 
path. Device inputs remain operational and the internal logic function will be performed. 


control boundary to 1/0 
The data in the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 


boundary run test 
A test operation 
is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register and the TAP placed in the Run-Test/Idle 
state. The four test operations 
decoded by the boundary control register are: 


- parallel signature analysis (PSA) 


Data appearing 
on the functional 
data inputs is compressed 
into sixteen bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figure 6 shows 
the algorithm through which the signature is generated. 


- pseudo-random 
pattern generation (PRPG) 
A pseudo-random 
pattern 
is generated 
at the functional 
outputs. 
An initial seed value should 
be 
scanned 
into the 
boundary 
scan 
register 
prior to performing 
this operation. 
Figure 7 shows 
the 
algorithm 
through which the patterns 
are generated. 
Note that a seed value of all zeroes will not 
produce additional patterns. 


- simultaneous 
PSA and PRPG 
Both PSA and PRPG operations are performed as shown in Figure 8. 


-sample 
inputs/toggle 
outputs 
Data appearing 
at the functional 
inputs is sampled 
on each TCK rising edge and the functional 
outputs are toggled on each TCK falling edge. 
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instruction 
register 
opcode 
descriptions 
(continued) 


boundary 
read 
The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 


boundary 
control 
register 
scan 
The two-bit boundary 
control 
register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 


boundary 
self-test 
The boundary scan register is selected 
in the scan path. This operation 
tests the logic in the boundary 
scan cells by loading the inverse of the current value of the cells. By loading a known value in the 
boundary scan register, executing CELLTST, and inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 


boundary 
toggle 
outputs 
Functional outputs are toggled on each TCK falling edge. Data appearing on the device's functional inputs 
is not captured. 


tap 
bits 
for 
PSA and 
PRPG 


The BCR opcodes are as shown in Table 2. The use of these tap bits and the algorithms used for 8- and 
16-bit PSA and PRPG operations 
are shown in Figures 6 through 8. The two enable inputs, 1G and 2G, 
are ignored during these operations. 


Table 
2. Boundary 
Control 
Register 
Opcodes 


BINARY 
CODE 


BIT 1-+ 
BIT 0 
DESCRIPTION 


MSB-+ 
LSB 


00 
Sample 
inputs/toggle 
outputs 


01 
PRPG/16-bit 
mode 


10 
PSAl16-bit 
mode 


11 
Simultaneous 
PRPG and PSA/8-bit 
mode 
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FIGURE 6. 16·BITS PSA CONFIGURATION 


A PSA operation on the eight data inputs proceeds as the eight data outputs are held static. 


FIGURE 7. 16·BIT PRPG CONFIGURATION 


A PRPG operation from the eight data outputs proceeds while the eight data inputs are ignored. 
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1A1 
1A2 
1A3 
1A4 
2A1 
2A2 
2A3 
2A4 
d~~~r®J 
y~#¢!wW 
D= €a 
1Y1 
1Y2 
1Y3 
1Y4 
2Y1 
2Y2 
2Y3 
2Y4 


FIGURE 8. 8-BIT PSA AND PRPG CONFIGURATION 


Simultaneously, 
an eight-bit 
PSA operation 
proceeds 
on the 
eight data 
inputs, while 
an 8-bit 
PRPG 
operation proceeds from the eight data outputs. 


timing description 


All test operations of the 'BCT8244 are synchronous 
to TCK. Data on the TOI, TMS, and functional 
inputs 
is captured 
on the rising edge of TCK. Data appears on the TOO and functional 
output pins after the 
falling edge of TCI<. 


The 'BCT8244 
is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 9. In this example, the device 
begins in the Test-Logie-Reset 
state and is loaded with an instruction to select the bypass register in the 
scan path. The binary logic value 101 is shifted through the bypass register from TOI to TOO and the 
device is returned to the Test-Logie-Reset 
state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 
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TAP STATE 
TCK 
CYClE(S) 
AFTERTCK 
DESCRIPTION/COMMENT 


1 
Test-Logie-Reset 
Recycle 
on reset state. 


2 
Run-Test/Idle 
Begin advancing 
towards 
desired 
state. 


3 
Select-OR-Scan 


4 
Select-IR-Scan 


5 
Capture-IR 
IR loads with 10000001; 
TDO becomes 
active 
after falling 
edge of TCK. 


6 
Shift-IR 
Ready to shift in instruction; 
TDI must be active 
before 
next clock. 


7-13 
Shift-IR 
A BYPASS 
instruction 
(11111111) 
is serially 
loaded 
into the IR. 


14 
Exit1-IR 
Note that TMS goes high prior to TCK # 14. The last bit of the instruction 
is shifted 
in as the TAP 


advances 
from Shift-IR 
to Exit1-1R. 


15 
Update-IR 
The IR is updated 
with the new instruction. 
TOO goes inactive 
(high-impedance) 
on the falling 
edge of 


TCK 
#15. 


16 
Select-DR-Scan 


17 
capture-DR 
The bypass 
register 
loads with a logic 0; TOO becomes 
active. 


18 
Shift-DR 
The bypass 
register 
is now in the scan path. Data will shift from TDI to TDO. 


19-20 
Shift-DR 
The binary value 
'101' 
is shifted 
from TDI to TDO through 
the bypass 
register. 
Note that the last value 


shifted 
in (a logic 
1) remains 
in the bypass 
register 
and is not shifted 
to the next test element. 


21 
Exit1-Dfl 


22 
Update-DR 


23 
Select-DR-Scan 


24 
Select-IR-Scan 


25 
Test-Logie-Reset 
Test operation 
completed. 


TCK 
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Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range (except TMS) 
- 0.5 V to 7 V 
Input voltage range (TMS)........................................................ 
-0.5 
V to 12 V 
Voltage applied to any output in the disabled or power-off state. 
... ... ... .. ... ... ... . 
-0.5 
V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Current into any output in the low state: SN54BCT8244 
(TOO) . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . .. 
40 mA 
SN54BCT8244 
(Any Y) 
96 mA 
SN74BCT8244 
(TOO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
48 mA 
SN74BCT8244 
(Any Y) 
128 mA 
Operating free-air temperature 
range: SN54BCT8244 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 55·C to 125·C 
SN74BCT8244 
O·C to 70·C 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


SN54BCT8244 
SN74BCT8244 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIHH 
Double 
high-level 
input voltage 
TMS 
10 
,.2 
10 
12 
V 


VIL 
Low-level 
input voltage 
~"0.8 
0.8 
V 


11K 
Input clamp 
current 
_~~ 
-18 
-18 
mA 


TOO 
,.•.. 
-3 
-3 
IOH 
High-level 
output 
current 
AnyY 
-...;;)- 
-12 
-15 
mA 


TOO 
r,i-' 
20 
24 
IOL 
Low-level 
output 
current 
AnyY 
48 
64 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·C 
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electrical 
characterlistlcs over 
recommended operating 
free-air 
temperature 
range (unless 
otherwise noted) 


SN54BCT8244 
SN74BCT8244 
PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC ~ 4.5 V, 
11- -18mA 
-1.2 
1.2 
V 


Vcc - 4.75 V 
10H - 
3mA 
2.7 
3.4 
2.7 
3.4 


10H - 
-3mA 
2.4 
3.4 
2.4 
3.4 
AnyY 
10H - 
-12mA 
2 
3.2 
VOH 
10H ~ -15mA 
2 
3.1 
V 
VCC ~ 4.5V 
10H - 
-1 
mA 
2.5 
3.4 
2.5 
3.4 
TOO 
10H ~ -3mA 
2.4 
3.3 
2.4 
3.3 


10L - 
48mA 
0.38 
0.55 
AnyY 
IOL - 
64mA 
0.42 
0.55 
VOL 
Vcc ~ 4.5V 
10L ~ 20mA 
0.3 
0.5 
V 


TOO 
10L - 
24mA 
0.35 
0.5 


II 
VCC - 
5.5 V, 
VI- 
5.5V 
A' 
0.1 
0.1 
mA 


IIH 
VCC ~ 5.5V, 
VI ~ 2.7V 
-1 
-100 
-1 
-100 
f'A 


IIHH 
TMS 
VCC - 
5.5V, 
VI- 
10V 
1 
1 
mA 


IlL 
VCC - 
5.5V, 
VI - 0.5V 
r 
-200 
-200 
f'A 
AnyY 
VCC - 
5.5V, 
Vo - 
2.7V 
50 
50 
10ZH 
TOO 
VCC - 
5.5 V, 
Vo - 
2.7V 
1 
100 
1 
100 
f'A 


AnyY 
Vcc 
- 5.5 V, 
Va - 0.5V 
50 
50 
10ZL 
TOO 
Vcc 
- 
5.5 V, 
Va - 0.5V 
-200 
-200 
f'A 


lOSt 
Vcc 
~ 5.5 V, 
Vo - 0 
-100 
-225 
-100 
-225 
mA 


I Outputs high 
3.5 
7.5 
3.5 
7.5 


ICC 
VCC ~ 5.5V, 
Outputs open I Outputs low 
31 
52 
31 
52 
mA 
I Outputs disabled 
1.5 
3.5 
1.5 
3.5 


Ci 
VCC - 
5V, 
VI - 2.5VorO.5V 
10 
10 
pF 


Co 
Vcc ~ 5V, 
Vo ~ 2.5VorO.5V 
18 
18 
pF 


VCC - 
5V, 
VCC - 
4.5 V to 5.5 V, 
TA = 25'C 
TA = MIN to MAX! 
UNIT 
'BCT8244 
'54BCT8244 
'74BCT8244 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
TCK 
0 
20 
0 
20 
0 
20 
MHz 
TCK high or low 
25 
25 
25 
tw 
Pulse duration 
TMS reset high 
50 
50 
50 
ns 


TMS before TCKt 
15 
15 
15 
TDI before TCKt 
6 
6 
6 
tsu 
Setup time 
Any A before TCKt 
6 
6 
6 
ns 


Any G before TCKt 
6 
6 
6 
TMS after TCKt 
0 
0 
0 
TOI after TCKt 
4.5 
4.5 
4.5 
th 
Hold time 
Any A after TCKt 
4.5 
4.5 
4.5 
ns 


Any G after TCKt 
4.5 
4.5 
4.5 
!d 
Delay time, power-up to TCKt 
100 
100 
100 
ns 


t All typical values are at VCC ~ 5 V, TA ~ 25'C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


S For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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VCC = sv, 
Vcc = 4.S Vto s.s v, 


CL = SOpF, 
CL = SOpF, 


FROM 
TO 
Rl = soon, 
Rl = soon, 


PARAMETER 
(INPUn 
R2 = soon, 
R2 = soon, 
UNIT 
(OUTPUT) 
TA = 2SoC 
TA = MINto MAXt 


'BCT8244 
'S4BCT8244 
'74BCT8244 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
TCK 
20 
20 
20 
MHz 


IpLH 
1.6 
5.6 
7.6 
1.6 
10.3 
1.6 
8.8 


IPHL 
Any A 
y 


1.7 
6 
8.2 
1.7 
10.7 
1.7 
9.6 
ns 


IPLH 
TCK-!. 
6.5 
13.4 
17 
6.5 
25.2 
6.5 
21.4 


IPHL 
Y 
5.7 
13 
16.3 
5.7 
23.7 
5.7 
20.5 
ns 


IPLH 
TCK-!. 
3 
11.1 
14.3 
3 
21 
3 
17.9 


IPHL 
TOO 
3 
10.8 
13.9 
3 
19.8 
3 
17.2 
ns 


IPLH 
TCKj 
7.5 
17.3 
22 
7.5 
33.3 
7.5 
27.5 


IPHL 
Y 
7.5 
18.1 
22.8 
7.5 
134.2 
7.5 
28.3 
ns 


IPZH 
AnyG 
2.3 
6.6 
8.7 
2.3 
11.6 
2.3 
10.4 


IPZL 
Y 
2.6 
7.9 
10 
2.6 
13.2 
2.6 
12 
ns 


IPZH 
TCK-!. 
7.2 
13.8 
17.5 
7.2 
25.7 
7.2 
22.3 


IPZL 
Y 
7.3 
15.1 
18.9 
7.3 
27.3 
7.3 
23.8 
ns 


IPZH 
TCK.\. 
3.4 
7.8 
10.1 
-3.4 
13.9 
3.4 
12.3 


IPZL 
TOO 
4.4 
9.4 
11.8 
4.4 
15.3 
4.4 
14 
ns 


IPHZ 
AnyG 
1.7 
6.2 
8.2 
1.7 
10.7 
1.7 
9.9 


IPLZ 
Y 
1 
6 
8.1 
1 
11 
1 
9.6 
ns 


IpHZ 
TCK.\. 
4 
11.5 
14.8 
4 
21.9 
4 
19 


IPLZ 


Y 
5.2 
12.1 
15.5 
5.2 
23.4 
5.2 
19.9 
ns 


IPHZ 
TCK.\. 
4 
8.6 
11 
4 
15.3 
4 
14 


IpLZ 
TOO 
3.9 
8 
10.5 
3.9 
14.7 
3.9 
12.9 
ns 
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7V 
b 
Rl - 
R' 
- 
R2 


fROM OUTPUT 
UNDER TEST 


Cl ::: 
IS•• Not. AI 


TEST 
S, 


tPLH 
Open 


tPHL 
Open 


tPZH 
Open 


tPZL 
Closed 


tpHZ 
Open 


tPLZ 
Closed 


TIMING 
£ 
3V 
INPUT 
:_'.:..S~ 
-0 V 


•• 
tsu...,.... 
th~ 


~ 


' 
~'----3V 
DATA 
I,.SV 
I,.SV 
INPUT 
0 V 


~ 


----3V 


I.S 
V 
I.S 
V I 
I 
I 
0 V 
JII-- 
tw~ 


:--- 
tw 
---: 
3 V 
~,.S 
V'.S 
v.v-- 


~---OV 


INPUT 
.L';;; 
'\ ~S ~ 
- 
- 
3 V 
J:"~' 
I 
OV 


IPlH~ 
~tPHl 


IN-PHASE 
I 
/' 
I 
i,-!;~VOH 
OUTPUT 
I 
'.S 
V : 
~ 
I 
I 
VOL 
IpHl~ 
~lplH 


OUT-Of-PHASE 
\,.S 
V FVOH 
OUTPUT 
~. 
~_. 
VOL 
r- 
3 


V 


1 S V 
, S V 
~ 
J----ov 
IpZl-.l,.... 
I 
I I 
IplZ -+l 
l+- 


WAVEfORM,~I~:'-~I-:- 
_3.SV 


IS •• 
NOI. BI 
I 
I 
__ t. 


I 
-"I VOL 
~"~F"'t3b~i~~~V 
WAVEfORM 2 
I , S V 


IS•• 
NOI. 
BI 
. 
.3 V 
------- 
.OV 


NOTES: 
A. CL includes 
probe 
and jig capacitance. 


B. Input pulses 
are supplied 
by generators 
having 
the following 
characteristics: 
PAR <: 10 MHz, Zo = so n, tr = 3 ns, tf ~ 
3 ns. 


For testing 
pulse 
duration: 
tr ~ 
1 to 3 ns, tf ~ 
1 to 3 ns. Pulse polarity 
can be either 
a high-to-Iow-to-high 
or low-to-high-to-Iow. 
C. Waveform 
1 is for an output 
with 
internal 
conditions 
such 
that the output 
is low except 
when 
disabled 
by the output 
control. 


Waveform 
2 is for an output 
with 
internal 
conditions 
such 
that the output 
is high except 
when 
disabled 
by the output 
control. 


D. The outputs 
are measured 
one at a time with one 
input transition 
per measurement. 
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• 
Members of Texas Instruments SCOPE'" 
Family of Testability 
Products 


• 
Octal Test Integrated 
Circuits 


• 
Compatible With the IEEE Standard 
1149.1 
(JTAG) Serial Test Bus Protocol 


• 
Functionally Equivalent to SN54174F245 and 
SN54174BCT245 
in the Normal Function 
Mode 


• 
Test Operation Synchronous 
to Test Access 
Port (TAP) 


• 
Implement Optional "Test Reset" Signal on 
TAP by Recognizing a Double-High (10 V) on 
TMS Pin 


• 
SCOPE'" Instruction Set 
-Conform 
to the IEEE 1149.1 Boundary 
Scan 
- Provide Data Compression 
of Inputs 
- Provide Pseudo-Random 
Pattern 
Generation from Outputs 
- Sample Input/Toggle 
Output Mode 
- Output to High-I~npedance-State 
Mode 


• 
Fabricated 
Using 1'1'sState-of-the-Art 
BiCMOS Technology 


• 
Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


SN54BCT8245 
... 
JT PACKAGE 
SN74BCT8245 
... 
OW OR 
NT PACKAGE 


(TOP 
VIEW) 


DIR 
1 


81 
82 
83 
84 
GND 
85 
86 
87 
88 


TOO 


TMS 


SN54BCT8245 
... 
FK PACKAGE 


(TOP 
VIEW) 


A2 
5 
Al 
6 


G 
7 
NC 
8 


DIR 
9 
81 
10 
82 
11 


description 


The 
SN54BCT824!; 
and 
SN74BCT8245 
are 
members 
of 
Texas 
Instruments 
SCOPE'" 
testability IC family. This family of components 
blends 
test 
circuitry 
with 
standard 
logic 
functions to facilitate testing of complex circuit 
board assemblies. 
Scan access 
to 
the 
test 
circuitry 
is accomplished 
via the 
4-wire test 
access port (TAP) interface. 


In the normal mode, these devices are functionally equivalent to the SN54/74F245 and SN54/74BCT245 
octal bus transceivers. In the test mode, the test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. 
Activating the TAP in normal mode does not affect the functional operation of the SCOPE"' octal bus 
transceivers. 


UNLESS 
OTHERWISE 
NOTED 
th6I 
document 
cantam 
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description 
(continued) 


In the test mode, the normal operation 
of the SCOPE"' 
octal bus transceiver 
is inhibited 
and the test 
circuitry is enabled to observe and control the device's I/O boundary. When enabled, the test circuitry can 
perform boundary scan test operations 
according to the protocol described in the IEEE Standard 
1149.1 
specification. 
Four dedicated test pins are used to control the operation of the test circuitry: TOI (test data 
in), TOO (test data out), TMS (test mode select), and TCK (test clock). Additionally, 
the test circuitry can 
perform 
other testing functions 
such as parallel signature 
analysis on data inputs and pseudo-random 
pattern 
generation 
from 
data outputs. 
All testing 
and 
scan operations 
are synchronized 
to the TAP 
interface. 


The SN54BCT8245 
is characterized 
for operation 
over the full military temperature 
range of - 55·C to 
125·C. The SN74BCT8245 
is characterized 
for operation from O·C to 70·C. 


logic symbolt 


4> 


SCAN 


14 
'8CT8245 
TOI 
TOI 
12 
Tt.4S 
Tt.4S 
TOO 
13 
TCK 


G 
24 


DIR 


23 
Al 


22 
A2 
21 
A3 
20 
A4 
19 
A5 
17 
A6 
16 
A7 
15 
A8 


DIRECTION 
ENABLE 
CONTROL 
OPERATION 
G 
DIR 
L 
L 
6 data to A bus 
L 
H 
A data to 6 bus 


H 
X 
Isolation 


2 
61 


3 
82 
4 
83 
5 
84 
7 
85 
8 
86 
9 
87 
10 
88 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617-12. 
Pin numbers 
shown 
are for OW, JT, and NT packages. 
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state 
diagram 
description 


The TAP proceeds through the states shown in Figure 1 according to the IEEE Standard 
1149.1. There 
are six stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A 
stable state is defined as a state the TAP can retain for consecutive 
TCK cycles. Any state that does not 
meet this criterion is an unstable state. 


There 
are two 
main paths through 
the state diagram, 
one to manipulate 
a data register 
and one to 
manipulate 
the instruction 
register. 
It is necessary to finish manipulating 
one register before accessing 
another. 


Test-Logie-Reset 
In this state, the test logic is not active and the device operates in its normal function 
mode. The state 
diagram is constructed 
such that the TAP will return to this state in no more than five TCK cycles if TMS 
is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, 
or if a board 
defect causes it to be open-circuited. 
The device powers up in the Test-Logie-Reset 
state. 


Run-Test/Idle 
The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while in the Run-Test/Idle 
state. 


Select-OR-Scan, 
Select-IR-Scan 
No specific function 
is performed 
in these states, and the TAP will exit either of them on the next TCK 
cycle. 


Capture-DR 
The selected data register is placed in the scan path. Depending on the current instruction, data mayor 
may not be loaded or captured 
by that register on the rising edge of TCK causing 
the TAP state to 
change. On the falling edge of TCK in Capture-DR, TOO goes from the high-impedance 
state to the active 
state. If the TAP has not passed through the Test-Logie-Reset 
state since the last scan operation, TOO 
will enable to the level present when it was last disabled. If the TAP has passed through the Test-Logic- 
Reset state since tile last scan operation, TOO will enable to a low level. 


Shift-DR 
While in this state, data is serially shifted through the selected 
data register from 1'01 to TOO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
Shift-DR). 


Exit1-0R, 
Exit2-0R 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-DI'l or Exit2-DR without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exit1-DR. 


Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TOO goes to the high-impedance 
state on the 
falling edge of TCK in Update-DR. 
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state 
diagram 
description 
(continued) 


Capture·IR 
The instruction 
register is preloaded with a 10000001 pattern and placed in the scan path. On the falling 
edge of TCK in Capture-IR, TOO goes from the high-impedance 
state to the active state. If the TAP has 
not passed through the Test-Logic-Reset 
state since the last scan operation, TOO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset 
state since the 
last scan operation, TOO will enable to a low level. 


Shift·IR 
While in this state, data is serially shifted through the instruction register from TDI to TOO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (Le., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 


Exlt1·IR, Exit2·IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without 
recapturing 
the instruction 
register. The last shift occurs on the 
TCK cycle in which the TAP state changes from Shift-IR to Exit1-1R. 


Pause·IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update·IR 
The latches shadowing 
the instruction 
register are updated with the new instruction. 
TOO goes to the 
high-impedance 
state on the falling edge of TCK in Update-IR. 


Instruction 
register 
description 


Serial test information 
is conveyed by means of a 4-wire test bus. Commands, data, and control signals 
are all passed along the 4-wire bus. The function of the TAP is to extract the state control information and 
synchronous 
control signals for the bus and generate the appropriate 
on-chip control signals for the test 
structures in the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, 
and the relationship 
between the TAP, the test bus, and the boundary scan 
test elements. 


Data is captured on the rising edge of TCK and outputs change after the falling edge of TCK. 


As shown 
in the functional 
block diagram, the 'BCT8245 
contains 
an eight-bit instruction 
register and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one- 
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-DR and Update-IR TAP states. 


The instruction 
register (IR) is eight bits long and is used to tell the device what instruction 
is to be 
executed. Information contained in the instruction includes the test operation to be performed, the state of 
the functional inputs and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion in the scan path during the next 
data register scan operation, and the source of the data preloaded in the data register during the Capture- 
DR state. 
Table 
1 lists the 
instructions 
supported 
by the 
'BCT8245. 
Any SCOPE~ 
instructioins 
not 
supported default to BYPASS. 


The IR is loaded during the Capture-IR state with the value 10000001. As an instruction is shifted in, this 
value will be shifted out via TOO and can be inspected as verification that the IR is in the scan path. 


The instruction register order of scan is shown in Figure 2. 
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~ 


IT 
TOI 
7 
(lotSe) 


data register descriptions 


boundary scan register 
The boundary scan register (BSR) contains 18 bits, one for each functional input and output on the 
device. The BSR is used to store test data that is to be applied internally and/or externally to the device 
and to capture and store data that is applied to the functional inputs and outputs of the device. The 
origination of the value loaded in the BSR during the Capture-DR state is determined by the current 
instruction. 


The boundary scan register order of scan is shown in Figures 3 and 4. Note that the order of scan 
depends on the level of the DIR signal, which determines the direction of data flow (A to B or B to A). 
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data register 
descriptions 
(continued) 


boundary control register 
The boundary control register (SCR) contains two bits and is used to inplement additional test operations 
not included 
in the SCOPE'· 
instruction 
set, including 
pseudo-random 
pattern 
generation 
(PRPG) and 
parallel signature 
analysis (PSA) operations. 
The SCR retains its current value during the Capture-DR 
state. The SCR resets to the PSA operation. 


The boundary control register order of scan is shown in Figure 5. 


bypass register 
The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby 
reducing 
the number 
of bits per test 
pattern 
that 
must be applied 
to complete 
a test 
operation. The bypass register is loaded with a logic 0 during the Capture-DR state. 


The bypass register order of scan is shown in Figure 6. 


~ 
TDI-~TDO 
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BINARY 
CODEU 
SELECTED 
BIT 7 --+ BIT 0 
SCOPE 
OPCODE§ 
DESCRIPTION 
DATA 
REGISTER 
MODE 


MSB --+ LSB 


XOOOOOOO 
EXTEST 
Boundary 
Scan 
Boundary 
Scan 
Test 


XOOOOOO1 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOOOO10 
SAMPLE/PRELOAD 
Sample 
Boundary 
Boundary 
Scan 
Normal 


XOOOO011 
INTEST 
Boundary 
Scan 
Boundary 
Scan 
Test 


XOOO0100 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOO0101 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOO0110 
TRIBYP 
Control 
Boundary 
to High-Impedance 
Bypass 
Modified 
Test 


XOOOO111 
SETBYP 
Control 
Boundary 
to 1/0 
Bypass 
Test 


XOO01000 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOO01001 
RUNT 
Boundary 
Run Test 
Bypass 
Test 


XOO01010 
READBN 
Boundary 
Read 
Boundary 
Scan 
Normal 


XOOO1011 
READBT 
Boundary 
Read 
Boundary 
Scan 
Test 


XOO01100 
CELLTST 
Boundary 
Self·test 
Boundary 
Scan 
Normal 


XOOO1101 
TOPHIP 
Boundary 
Toggle 
Outputs 
Bypass 
Test 


XOO01110 
SCANCN 
Boundary 
Control 
Register 
Scan 
Boundary 
Control 
Normal 


XOO01111 
SCANCT 
Boundary 
Control 
Register 
Scan 
Boundary 
Control 
Test 


ALL OTHER 
BYPASS 
Bypass 
Scan 
Bypass 
Normal 
t The SCOPE~ 
instruction 
set specifies 
even 
parity 
in the eight-bit 
instruction. 
This feature 
is not implemented 
in the 'BCT8245. 


* X = Don't 
care. 


S A SCOPE~ 
opcode 
exists 
but is not supported 
in the 'BCT8245. 


Instruction 
register opcode descriptions 


The 'BCT8245 
runs test instructions 
based on the value scanned 
into the instruction 
register. The test 
functions are defined as follows: 


boundary 
scan 
This instruction simultaneously 
executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected 
in the scan path. Data appearing at the device inputs and outputs is 
captured. 
Data previously 
loaded 
into the boundary 
scan register 
is applied to the device 
inputs and 
through the device outputs. 


bypass 
scan 
Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected in the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 


sample 
boundary 
Conforms 
to the IEEE Standard 
1149.1 SAMPLE/PRELOAD 
instruction. 
Data appearing 
at the device 
inputs and outputs 
is sampled without affecting 
normal device operation. The boundary scan register is 
selected in the scan path. 


control 
boundary 
to high-impedance 
The device outputs are placed in the high-impedance 
state. The bypass register is selected 
in the scan 
path. Device inputs remain operational and the internal logic function will be performed. 


control 
boundary 
to 1/0 
The data in the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 
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instruction 
register 
opcode 
descriptions 
(continued) 


boundary run test 
A test operation 
is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register and the TAP placed in the Run-Test/Idle 
state. The four test operations 
decoded by the boundary control register are: 


- 
parallel signature analysis (PSA) 
Data appearing 
on the functional 
data inputs is compressed 
into sixteen 
bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figures 7 and 8 
show the algorithm through which the signature is generated. 


- 
pseudo-random 
pattern generation (PRPG) 
A pseudo-random 
pattern 
is generated 
at the functional 
outputs. 
An initial seed value 
should 
be 
scanned into the boundary scan register prior to performing this operation. Figures 9 and 10 show the 
algorithm 
through 
which the patterns 
are generated. 
Note that a seed value of all zeroes will not 
produce additional patterns. 


- 
simultaneous 
PSA and PRPG 
Both PSA and PRPG operations are performed as shown in Figures 11 and 12. 


- 
sample inputs/toggle 
outputs 
Data appearing at the functional inputs is sampled on each TCK rising edge and the functional 
outputs 
are toggled on each TCK falling edge. 


boundary read 
The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 


boundary control register scan 
The two-bit 
boundary control 
register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 


boundary self-test 
The boundary scan register is selected 
in the scan path. This operation tests the logic in the boundary 
scan cells 
by loading the inverse of the current value of the cells. 
By loading a known value in the 
boundary scan register, executing CELLTST, and inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 


boundary toggle outputs 
Functional outputs are toggled on each TCK falling edge. Data appearing on the device's functional inputs 
is not captured. 


. 
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tap bits for PSA and I'RPG 


The SeR opcodes 
are shown in Table 2. The use of these tap bits and the algorithms 
used for 8- and 
16-bit PSA and PRPG operations are shown in Figures 7 through 12. The enable input G is ignored during 
PSA and PRPG opElrations, and DIR is not used except to determine the direction of data flow. 


TABLE 
2. BOUNDARY 
CONTROL 
REGISTER OPCODES 


BINARY 
CODE 


BIT 1 --+ BIT 0 
DESCRIPTION 


MSB --+ LSB 


00 
Sample 
inputs/toggle 
outputs 


01 
PRPG/16-bit 
mode 


10 
PSAl16-bit 
mode 


11 
Simultaneous 
PRPG and PSAl8-bit 
mode 


fiGURE 
7. 16-BIT PSA CONFIGURATION 
(A TO B MODE) 


A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static. 


FIGURE 8. 16-BIT PSA CONFIGURATION 
(B TO A MODE) 


A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static. 
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FIGURE 9. 16·BIT PRPG CONFIGURATION 
(A TO B MODE) 


A PRPG operation from the 8 data outputs proceeds while the inputs are ignored. 


FIGURE 10. 16·BIT PRPG CONFIGURATION 
(B TO A MODE) 


A PRPG operation from the 8 data outputs proceeds while the inputs are ignored. 
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FIGUFIE 11. 8-BIT PSA AND PRPG CONFIGURATION 
(A TO B MODE) 


Simultaneously, 
an 8-bit PSA operation proceeds on the 8 data inputs, while an 8-bit PRPG operation 
proceeds from the 8 data outputs. 


FIGURE 12. 8-BIT PSA AND PRPG CONFIGURATION 
(B TO A MODE) 


Simultaneously, 
an 8-bit PSA operation proceeds on the 8 data inputs, while an 8-bit PRPG operation 
proceeds from the 8 data outputs. 


timing 
description 


All test operations of the 'SCT8245 are synchronous 
to TCK. Data on the TDI, TMS, and functional inputs 
is captured on the rising edge of TCK. Data appears on the TOO and functional output pins on the falling 
edge of TCK. 


The 'SCT8245 
is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 13. In this example, the device 
begins in the Test-Logie-Reset 
state and is loaded with an instruction to select the bypass register in the 
scan path. The binary logic value 101 is shifted through the bypass register from TDI to TDO, and the 
device is returned to the Test-Logie-Reset 
state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 


TEXAS ." 
INSTRUMENTS 


SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICES WITH OCTAL BUS TRANSCEIVERS 


TAP STATE 
TCK CYCLE(S) 
AFTERTCK 
DESCRIPTION/COMMENT 


1 
Test-Logic-Heset 
Recycle 
on reset 
state 


2 
Run-Test/Idle 
Begin 
advancing 
towards 
desired 
state 


3 
Select-DR-Scan 


4 
Select-IR-Scan 


5 
Capture-IR 
IR loads with 10000001; 
TDO becomes 
active 
after falling 
edge of TCK. 


6 
Shift-IR 
Ready 
to shift in instruction; 
TDI must be active 
before 
next clock. 


7-13 
Shift-IR 
A BYPASS 
instruction 
(11111111) 
is serially 
loaded 
into the IR. 


14 
Exit1-IR 
Note that TMS goes high prior to TCK 
# 14. The last b~ of the instruction 
is shifted 
in as the TAP 


advances 
from Shift-IR 
to Exit1-IR. 


15 
Update-IR 
The IR is updated 
with the new instruction. 
TDO goes inactive 
(high-impedance) 
on the falling 
edge of 


TCK 
#15. 


16 
Select-DR-Scan 


17 
Capture-DR 
The bypass 
register 
loads with a logic 0; TDO becomes 
active. 


18 
Shift-DH 
The bypass 
register 
is now in the scan path. Data will shift from TDlto 
TDO. 


19-20 
Shift-OIl 
The binary value 
'101' 
is shifted 
from TDI to TDO through 
the bypass 
register. 
Note that the last value 


shifted 
in (a logic 1) remains 
in the bypass 
register 
and is not shifted 
to the next test element. 


21 
Exit1-DI'l 


22 
Update-DR 


23 
Select-DR-Scan 


24 
Select-IR-Scan 


25 
Test-Logic-Heset 
Test operation 
completed 


1 
2 
3 
4 
5 
6 
7 
8 
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FIGURE 13. TIMING 
EXAMPLE 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Input voltage range, (I/O ports)................................................... 
-0.5 
V to 5.5 V 
Input voltage range (excluding I/O ports) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. 
. . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Current into any output in the low state: SN54BCT8245 
(Any A, TDO) 
40 mA 
SN54BCT8245 
(Any B) 
96 mA 
SN74BCT8245 
(Any A, TDO) 
48 mA 
SN74BCT8245 
(Any B) 
128 mA 
Operating free-air temperature 
range: SN54BCT8245 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 55°C to 125°C 
SN74BCT8245 
..............•.................... 
O°C to 70°C 
Storage temperature 
range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


SN54BCT8245 
SN74BCT8245 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
5.5 
2 
5.5 
V 


VIHH 
Double 
high-level 
input voltage 
I TMS 
10 
lL 
12 
10 
12 
V 


VIL 
Low-level 
input voltage 
;::- 
0.8 
0.8 
V 


11K 
Input clamp 
current 
•... 
-18 
-18 
mA 


AnyA. 
TOO 
.::( 
-3 
-3 
IOH 
High-level 
output 
current 
AnyB 
Q 
-12 
-15 
mA 


AnyA. 
TOO 
-- 
20 
24 
IOL 
Low-level 
output 
curront 
AnyB 
48 
64 
mA 


TA 
Operating free-air temperature 
-55 
125 
a 
70 
·c 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


SN54BCT8245 
SN74BCT8245 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC - 4.5 V, 
11~-18mA 
-1.2 
-1.2 
V 


Vcc 
~ 4.75V 
10H = -1 
mA 
2.7 
3.4 
2.7 
3.4 


Any A, TOO 
10H ~ -1 mA 
2.5 
3.4 
2.5 
3.4 
VCC ~ 4.5V 
10H - 
-3mA 
2.4 
3.3 
2.4 
3.3 


VOH 
VCC - 4.75 V 
10H ~ -3mA 
2.7 
3.4 
2.7 
3.4 
V 
10H ~ -3mA 
2.4 
3.4 
2.4 
3.4 
AnyB 
VCC ~ 4.75 V 
10H - 
-12 
mA 
2 
3.2 


10H = -15mA 
2 
3.1 


10L ~ 20 mA 
0.3 
0.5 
AnyA, TOO 
VCC = 4.5V 
10L - 
24 mA 
0.35 
0.5 
VOL 
10L ~ 48mA 
0.38 
0.55 
V 


AnyB 
VCC = 4.5V 
10L = 64mA 
0.42 
0.55 
Except A or B 
VCC - 
5.5 V, 
VI ~ 5.5V 
~ 
0.1 
0.1 
II 
Any A or B 
VCC ~ 5.5 V, 
VI ~ 5.5V 
0.25 
0.25 
mA 


IIH* 
VCC ~ 5.5 V, 
VI ~ 2.7V 
-1 
-35 
-100 
-1 
-35 
-100 
/LA 


IIHH 
I TMS 
VCC - 
5.5V, 
VI- 
10V 
1 
1 
mA 


IIL* 
Vcc - 
5.5V, 
VI ~ 0.5V 
-70 
-200 
-70 
-200 
/LA 


10ZH I TOO 
VCC = 5.5V, 
Vo ~ 2.7V 
-1 
-35 
-100 
-1 
-35 
-100 
/LA 


10ZL I TOO 
VCC ~ 5.5V, 
Vo ~ 0.5V 
-70 
-200 
-70 
-200 
/LA 


lOS' 
VCC - 
5.5V, 
Vo - 0 
-100 
-225 
-100 
-225 
mA 
Outputs high 
3.6 
7.5 
3.6 
7.5 


ICC' 
Vcc ~ 5.5 V, 
Outputs Open 
Outputs low 
35 
52 
35 
52 
mA 
Outputs disabled 
1.5 
3.5 
1.5 
3.5 


Ci 
VCC - 
5.5 V, 
VI - 
0.5V 
8 
8 
pF 


Cio 
VCC - 
5.5 V, 
Vo ~ 0.5V 
14 
14 
pF 
t All typical values are at VCC = 5 V, TA = 25'C. 
* For I/O ports, the parameters IIH and IlL include the off-state output current. 
, Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
• ICCH and ICCL are measured in the A to B mode. 
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Vcc 
- 
5V, 
Vcc 
- 
4.5 V to 5.5 V, 


TA = 25'C 
TA = MIN to MAXt 
UNIT 
'BCT8245 
'54BCT8245 
'74BCT8245 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock 
frequency 
TCK 
0 
20 
0 
20 
0 
20 
MHz 


TCK high or low 
25 
25 
25 
tw 
Pulse duration 
TMS reset 
high 
50 
50 
50 
ns 


TMS before 
TCK i 
12 
12 
,( 
12 


TOI before 
TCK i 
6 
6 ••'1~~\ 
6 
tsu 
Setup time 
Any A or B before 
TCK i 
6 
(qv ,-\V 
6 
ns 


OIR or G before 
TCK i 
6 
qY~ 
6 


TMS after TCK i 
0 
"'0 
0 


TOI after TCK i 
4.5 
4.5 
4.5 
th 
Hold time 
Any A or B after TCK i 
4.5 
4.5 
4.5 
ns 


OIR or G after TCK i 
4.5 
4.5 
4.5 


l<J 
Oelaytime 
Power-up 
to TCK i 
100 
100 
100 
ns 
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VCC - 
SV, 
Vcc 
- 
4.5 V to 5.5 V, 


CL = SOpF, 
CL = SOpF, 


FROM 
TO 
Rl = soon, 
Rl = soon, 


PARAMETER 
R2 = soon, 
R2 = soon, 
UNIT 
(INPUT) 
(OUTPUT) 
TA = 25°C 
TA = MINto MAXI 


'BCT824S 
'S4BCT824S 
'74BCT824S 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
TCK 
20 
20 
20 
MHz 


lPLH 
AorS 
SorA 
1.6 
5.5 
7.6 
1.6 
9.6 
1.6 
8.7 
ns 


lPHL 
AorS 
SorA 
1.7 
5.7 
8 
1.7 
9.9 
1.7 
9.4 
ns 


lPLH 
TCK.j. 
AorS 
3.9 
10.9 
15.7 
3.9 
21.5 
3.9 
19.8 
ns 


lPHL 
TCK.j. 
AorS 
3.9 
10.8 
15.3 
3.9 
21.5 
3.9 
19.5 
ns 


lPLH 
TCK.j. 
TOO 
3.2 
8.5 
12.3 
3.2 
16.8 
3.2 
15.4 
ns 


lpHL 
TCK.j. 
TOO 
3.2 
8.3 
12 
3.2 
;1,6.2 
3.2 
15 
ns 


lPLH 
TCKt 
AorS 
6.2 
13.9 
21 
6.2 
29 
6.2 
25 
ns 


lPHL 
TCKt 
AorS 
6.6 
15 
22 
6.tl 
29 
6.6 
26 
ns 


lPZH 
G 
AorS 
2.3 
6.3 
8.7 
<"'2.3 
11.1 
2.3 
10.6 
ns 


lPZH 
TCK.j. 
AorS 
4.7 
11.7 
16.7 
".7 
23.1 
4.7 
21.1 
ns 


lPZH 
TCK.j. 
TOO 
2.4 
6.2 
9 
2.4 
11.3 
2.4 
10.8 
ns 


lPZL 
G 
AorS 
2.6 
8.2 
11.7 
2.6 
14.3 
2.6 
13.8 
ns 


lPZL 
TCK.j. 
AorS 
5.5 
13.6 
19.7 
5.5 
26.8 
5.5 
24.8 
ns 


lPZL 
TCK.j. 
TOO 
3.2 
7.6 
10.6 
3.2 
13.2 
3.2 
12.6 
ns 


lpHZ 
G 
AorS 
1.7 
6 
8.4 
1.7 
10.2 
1.7 
9.6 
ns 


lpHZ 
TCK.j. 
AorS 
3.4 
9.1 
13.2 
3.4 
18.7 
3.4 
17.3 
ns 


lPHZ 
TCK.j. 
TOO 
2.6 
7.1 
10.2 
2.6 
13 
2.6 
12.8 
ns 


lpLZ 
G 
AorS 
1.5 
5.6 
8 
1.5 
10.5 
1.5 
9.7 
ns 


lpLZ 
TCK.j. 
AorS 
3.6 
10 
14.6 
3.6 
19.5 
3.6 
17.8 
ns 


lPLZ 
TCK.j. 
TDO 
2.2 
5.9 
8.7 
2.2 
12.7 
2.2 
11.6 
ns 
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CL 
(See Note A) 


TIIolING 
INPUT 
(See Note B) 


TEST 
Sl 


tPLH 
Open 


tPHL 
Open 


tPZH 
Open 


tpZL 
Closed 


tPHZ 
Open 


tPLZ 
Closed 


HIGH-LEVEL 
~ 
- - - - 3 V 
PULSE ~ 
'.J' ,.J':,,-- 
0 V 


, 
t 
' 
.--- 
w -----. 
3 V 
LOW-LEVEL~15V 
15V' 
PULSE 
" 
• 
, 
------ 
0 V 


OUTPUT ~ 
1 ~ V ..c::;- 3 V 
CONTROL 
~~~_1~5_~_ 
0 V 
tpZL ---.!;..- 
I 


~ 


: 
~t~L:2Xr""'j- ~ 
",35 
V 
WAVEFORIol1 
I 
1 5 V I 
'i' 


(See Note C) 
: 
. 
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NOTES: 
A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR ,; 10 MHz, Zo = 50 n, tr ,; 2.5 ns, tf ,; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


D. The outputs are measured one at a time with one input transition per measurement. 
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• 
Members 
of Tex~ls Instruments 
SCOPE'" 
Family of Testability 
Products 


• 
Octal Test Integrated 
Circuits 


• 
Compatible 
With the IEEE Standard 
1149.1 
(JTAG) Serial Test Bus 


• 
Functionally 
Equivalent 
to SN54174F373 and 
SN54174BCT373 
in the Normal 
Function 
Mode 


• 
Test Operation 
Synchronous 
to Test Access 
Port (TAP) 


• 
Implement 
Optional 
"Test 
Reset" 
Signal on 
TAP by Recognizing 
a Double-High 
on TMS 
Pin 


• 
SCOPE'" Instruction 
Set 
- Conform 
to the IEEE 1149.1 Boundary 
Scan 
- Provide 
Data Compression 
of Inputs 
- Provide 
Pseudo-Random 
Pattern 
Generation 
From Outputs 
- Sample Input/Toggle 
Output 
Mode 
- Output 
to High-Impedance 
State Mode 


• 
Fabricated 
Using TI's State-of-the-Art 
BiCMOS Technology 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


SN54BCT8373 .•• JT PACKAGE 
SN74BCT8373 ••• OW OR NT PACKAGE 


(TOP VIEW) 
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description 


The 
SN54BCT8373 
and 
SN74BCT8373 
are 
members 
of 
Texas 
Instruments 
SCOPE'" 
testability 
IC family. This family of components 
blends 
test 
circuitry 
with 
standard 
logic 
functions 
to facilitate testing of complex circuit 
board 
assemblies. 
Scan 
access 
to 
the 
test 
circuitry 
is accomplished 
via 
the 
4-wire 
test 
access port (TAP) interface. 


In the normal mode these devices are functionally 
equivalent to the SN54/74F373 
and SN54/74BCT373 
octal D-type latches. 
In the test mode, the test circuitry can be activated 
by the TAP to take snapshot 
samples 
of the data appearing at the device pins or to perform a self-test 
on the boundary test cells. 


Activating 
the TAP in the normal mode does not affect the functional 
operation 
of the SCOPE'" 
octal 
latches. 


PROOUCT1ON 
DATA CSoc:urMntl 
contIin 
i'lfonnatlon 
curt9I'lt. 
or 
pubIIcItion date. Proctucts 
conform to apectftCIt onl per the terms 
of T•••• 
InttNmtntlltlndBrd 
nrranty, 
ProductIon 
proceuIng 
don 
not neceuartIy 
Indude teltlll9 
of III paramet ••.•• 
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." 
INSTRUMENTS 


description 
(continu1ed) 


In the test mode the normal operation 
of the SCOPE'" 
octal latch is inhibited and the test circuitry 
is 
enabled to observe and control the device's 
I/O boundary. When enabled, the test circuitry can perform 
boundary 
scan test operations 
as described 
in the IEEE Standard 
1149.1 specification. 
Four dedicated 
test pins are used to control the operation of the test circuitry: TDI (test data in), TDO (test data out), TMS 
(test mode select), and TCK (test clock). Additionally, the test circuitry can perform other testing functions 
such 
as parallel 
signature 
analysis 
on data inputs and pseudo-random 
pattern 
generation 
from 
data 
outputs. All testing and scan operations are synchronized to the TAP interface. 


The SN54BCT8373 
is characterized 
for operation 
over the full military temperature 
range of - 55·C to 
125·C. The SN74BCT8373 
is characterized 
for operation from Q·C to 7Q·C. 


INPUTS 
OUTPUT 


OE 
C 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 
L 
L 
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H 
X 
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SCAN 
'BCT8373 
TOI 


t This 
symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617-12. 


Pin numbers 
shown 
are for DW, JT, and NT packages. 
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CONTROL 
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PORT 


(TAP) 
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state 
diagram 
description 


The TAP proceeds through the states shown in Figure 1 according 
to the IEEE Standard 
1149.1. There 
are six stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A 
stable state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not 
meet this criterion is an unstable state. 


There 
are two main paths through 
the state diagram. 
one to manipulate 
a data register 
and one to 
manipulate 
the instruction 
register. 
It is necessary 
to finish manipulating 
one register before accessing 
another. 


Test-Logie-Reset 
In this state. the test logic is not active and the device operates 
in its normal function 
mode. The state 
diagram is constructed 
such that the TAP will return to this state in no more than five TCK cycles if TMS 
is high. The TMS pin has an internal pUllup resistor that will force it high if left unconnected. 
or if a board 
defect causes it to be open-circuited. 
The device powers up in the Test-Logic-Reset 
state. 


Run-Test/Idle 
The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while in the Run-Test/Idle 
state. 


Select-DR-Scan, 
Select-IR-Scan 
No specific function 
is performed 
in these states. and the TAP will exit either of them on the next TCK 
cycle. 


Capture-DR 
The selected data register is placed in the scan path. Depending on the current instruction. 
data mayor 
may not be loaded or captured 
by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK in Capture-DR. TOO goes from the high-impedance 
state to the active 
state. If the TAP has not passed through the Test-Logic-Reset 
state since the last scan operation. TDO 
will enable to the level present when it was last disabled. If the TAP has passed through the Test-Logic- 
Reset state since the last scan operation. TOO will enable to a low level. 


Shift-DR 
While in this state. data is serially shifted through the selected 
data register from TDI to TOO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (Le.• no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
Shift-DR). 


Exlt1-DR, Exlt2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-DR or Exit2-DR without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exit1-DR. 


Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data. 
the latches are updated during this. and only this. state. TOO goes to the high-impedance 
state on the 
falling edge of TCK in Update-DR. 
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state 
diagram 
description 
(continued) 


Capture-IR 
The instruction 
register is preloaded with a 10000001 pattern and placed in the scan path. On the falling 
edge of TCK in Capture-IR, TOO goes from the high-impedance 
state to the active state. If the TAP has 
not passed through the Test-Logic-Reset 
state since the last scan operation, TOO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset 
state since the 
last scan operation, TOO will enable to a low level. 


Shift-IR 
While in this state, data is serially shifted through the instruction 
register from TDI to TOO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (I.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 


Exit1-IR, Exit2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without 
recapturing 
the instruction 
register. The last shift occurs on the 
TCK cycle in which the TAP state changes from Shift-IR to Exit1-1R. 


Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-IR 
The latches 
shadowing 
the instruction 
register are updated with the new instruction. 
TOO goes to the 
high-impedance 
slate on the falling edge of TCK in Update-IR. 


instruction 
register 
description 


Serial test information 
is conveyed by means of a 4-wire test bus. Commands, data, and control signals 
are all passed alo g the 4-wire bus. The function of the TAP is to extract the state control information and 
synchronous 
control signals for the bus and generate the appropriate 
on-chip control signals for the test 
structures 
in the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, 
and the relationship 
between the TAP, the test bus, and the boundary scan 
test elements. 


Data is captured on the rising edge of TCK, and outputs change after the falling edge of TCK. 


As shown 
in the functional 
block diagram, the 'BCT8373 
contains 
an eight-bit 
instruction 
register and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one- 
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-DR and Update-IR TAP states. 


The instruction 
register 
(IR) is eight bits long and is used to tell the device what instruction 
is to be 
executed. Information contained in the instruction includes the test operation to be performed, the state of 
the functional inputs and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion in the scan path during the next 
data register scan operation, and the source of the data preloaded in the data register during the Capture- 
DR state. 
Table 
1 lists the 
instructions 
supported 
by the 
'BCT8373. 
Any SCOPE'" 
instructions 
not 
supported default to BYPASS. 


The IR is loaded during the Capture-IR state with the value 10000001. As an instruction is shifted in, this 
value is shifted out via TOO and can be inspected as verification that the IR is in the scan path. 


The instruction register order of scan is shown in Figure 2. 
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data register descriptions 


boundary scan register 
The boundary 
scan register 
(BSR) contains 
18 bits, one for each functional 
input and output 
on the 
device. The BSR is used to store test data that is to be applied internally and/or 
externally to the device, 
and to capture 
and store data that is applied to the functional 
inputs and outputs 
of the device. The 
origination 
of the value loaded 
in the BSR during the Capture-DR 
state is determined 
by the current 
instruction. 


The boundary scan register order of scan is shown in Figure 3. 


boundary control register 
The boundary control register (BCR) contains two bits and is used to implement additional test operations 
not included 
in the SCOPE'" 
instruction 
set, including 
pseudo-random 
pattern 
generation 
(PRPG) and 
parallel 
signature 
analysis 
(PSA) operations. 
The BCR retains its current value during the Capture-DR 
state. The BCR resets to the PSA operation. 


The boundary control register order of scan is shown in Figure 4. 


~ 


8fT 


TDl 
1 
0 
TtlO 


(IIlSB) 
(LSB) 


bypass register 
The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby 
reducing 
the number 
of bits per test 
pattern 
that 
must be applied 
to complete 
a test 
operation. The bypass register is loaded with a logic 0 during the Capture-DR state. 


The bypass register order of scan is shown in Figure 5. 
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BINARY 
CODEU 
SELECTED 
BIT7--BITO 
SCOPE 
OPCODE 
DESCRIPTION 
DATA 
REGISTER 
MODE 


MSB-- 
LSB 


XOOOOOOO 
EXTEST 
Boundary 
Scan 
Boundary 
Scan 
Test 


XOOOOOO1 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOOOO10 
SAMPLE 
Sample 
Boundary 
Boundary 
Scan 
Normal 


XOOOOO11 
INTEST 
Boundary 
Scan 
Boundary 
Scan 
Test 


XOOOO100 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOOO101 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOOO110 
TRIBYP 
Control 
Boundary 
to High-Impedance 
Bypass 
Modified 
Test 


XOOOO111 
SETBYP 
Control 
Boundary 
to 1/0 
Bypass 
Test 


XOOO1000 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOO1001 
RUNT 
Boundary 
Run Test 
Bypass 
Test 


XOOO1010 
READBN 
Boundary 
Read 
Boundary 
Scan 
Normal 


XOOO1011 
READBT 
Boundary 
Read 
Boundary 
Scan 
Test 


XOO01100 
CELLTST 
Boundary 
Self-test 
Boundary 
Scan 
Normal 


XOO01101 
TOPHIP 
Boundary 
T og91e Outputs 
Bypass 
Test 


XOO01110 
SCANCN 
Boundary 
Control 
Register 
Scan 
Boundary 
Control 
Normal 


XOO01111 
SCANCT 
Boundary 
Control 
Register 
Scan 
Boundary 
Control 
Test 


ALL OTHER 
BYPASS 
Bypass 
Scan 
Bypass 
Normal 
t The 
SCOPE 
instruction 
set spedies 
even 
parity 
in the eight-bn 
instruction. 
This feature 
is not implemented 
in the 'BCT8373. 


* X = Don't 
cere . 
• A SCOPE 
opcode 
exists 
but is not supported 
in the 'BCT8373. 


instruction 
register 
opcode descriptions 


The 'BCT8373 
runs test instructions 
based on the value scanned into the instruction 
register. The test 
functions are defined as follows: 


boundary 
scan 
This instruction simultaneously 
executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected 
in the scan path. Data appearing at the device inputs and outputs is 
captured. 
Data previously 
loaded 
into the boundary 
scan register 
is applied to the device 
inputs and 
through the device outputs. 


bypass 
scan 
Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected in the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 


sample 
boundary 
Conforms 
to the IEEE Standard 
1149.1 SAMPLE instruction. 
Data appearing 
at the device 
inputs and 
outputs 
is sampled without affecting 
normal device operation. The boundary scan register is selected 
in 
the scan path. 


control 
boundary 
to high-Impedance 
The device outputs are placed in the high-impedance 
state. The bypass register is selected 
in the scan 
path. Device inputs remain operational, and the internal logic function will be performed. 


control 
boundal1f 
to 1/0 
The data in the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 
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Instruction 
register 
opcode 
descriptions 
(continued) 


boundary run test 
A test operation is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register, and the TAP placed in the Run-Test/Idle 
state. The four test operations 
decoded by the boundary control register are: 


- parallel signature analysis (PSA) 


Data appearing 
on the functional 
data inputs is compressed 
into sixteen 
bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figure 6 shows the 
algorithm through which the signature is generated. 


- pseudo-random 
pattern generation (PRPG) 
A pseudo-random 
pattern is generated at the functional outputs. An initial seed value should be scanned 
into the boundary scan register prior to performing this operation. Figure 7 shows the algorithm through 
which 
the patterns 
are generated. 
Note that a seed value of all zeroes 
will not produce 
additional 
patterns. 


- simultaneous 
PSA and PRPG 
Both PSA and PRPG operations are performed as shown in Figure 8. 


- sample inputs/toggle 
outputs 
Data appearing at the functional 
inputs is sampled on each TCK rising edge, and the functional outputs 
are toggled on each TCK falling edge. 


boundary read 
The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 


boundary control register scan 
The two-bit boundary control 
register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 


boundary self-test 
The boundary scan register is selected 
in the scan path. This operation 
tests the logic in the boundary 
scan cells by loading the inverse of the current 
value of the cells. By loading a known value in the 
boundary scan register, executing CELLTST, and inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 


boundary toggle outputs 
Functional outputs are toggled on each TCK falling edge. Data appearing on the device's functional inputs 
is not captured. 


tap bits for PSA and PRPG 


The BCR opcodes are shown in Table 2. The use of these TAP bits and the algorithms 
used for 8- and 
16-bit PSA and PRPG operations are shown in Figures 6 through 8. The two control inputs, C and OE, are 
ignored during these operations. 


TABLE 2. BOUNDARY CONTROL REGISTER OPCODES 


BINARY CODE 


BIT 1-+ 
BITO 
DESCRIPTION 
MSB-+ 
LSB 


00 
Sample inputsltoggle outputs 
01 
PRPG/16·b~ mode 
10 
PSA/16-bit mode 
11 
Simultaneous PRPGand PSA/8-M mode 
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FIGURE 8. 8-BIT PSA AND PRPG CONFIGURATION 


Simultaneously, 
an 8-bit PSA operation proceeds on the 8 data inputs, while an 8-bit PRPG operation proceeds 
from the 8 data outputs. 


TEXAS 
• 
INSTRUMENTS 


SN54BCT8373, SN74BCT8373 
SCAN TEST DEVICES WITH OCTAL D·TYPE LATCHES 


timing 
description 


All test operations of the 'SCT8373 are synchronous to TCK. Oata on the TOI, TMS, and functional inputs 
is captured on the rising edge of TCK. Oata appears on the TOO and functional output pins on the falling 
edge of TCK. 


The 'SCT8373 
is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 9. In this example, the device 
begins in the Test-Logie-Reset 
state and is loaded with an instruction to select the bypass register in the 
scan path. The binary logic value 101 is shifted through the bypass register from TOI to TOO, and the 
device is returned to the Test-Logie-Reset 
state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 


TAP STATE 
TCK CYCLE(S) 
AFTERTCK 
DESCRIPTION/COMMENT 


1 
Test-Logie-Reset 
Recycle 
on reset state. 


2 
Run-Test/Idle 
Begin advancing 
towards 
desired 
state. 


3 
Select-DR-Scan 


4 
Select-IR-Scan 


5 
Capture-fR 
IR loads with 10000001; 
TOO becomes 
active 
after falling 
edge of TCK. 


6 
Shift-IR 
Ready 
to shift in instruction; 
TDI must be active 
before 
next clock. 


7-13 
Shift-IR 
A BYPASS 
instruction 
(11111111) 
is serially 
loaded 
into the IA. 


14 
Exit1-IR 
Note that TMS goes 
high prior to TCK 
# 14. The last bit of the instruction 
is shifted 
in as the TAP 


advances 
from Shift-IR 
to Exit1-IR. 


15 
Update-IR 
The IR is updated 
with the new instruction. 
TOO goes inactive 
(high-impedance) 
on the falling 
edge of 


TCK 
#15. 


16 
Select-DR-Scan 


17 
Capture-DR 
The bypass 
register 
loads with a logic 0; TOO becomes 
active. 


18 
Shift-DR 
The bypass 
register 
is now in the scan path. Data will shift from TDI to TOO. 


19-20 
Shift-DR 
The binary value 
'101' 
is shifted 
from TDI to TOO through 
the bypass 
register. 
Note that the last value 


shifted 
in (a logic 1) remains 
in the bypass 
register 
and is not shifted 
to the next test element. 


21 
Exit1-DR 


22 
Update-DR 


23 
Select-DR-Scan 


24 
Select-IR-Scan 


25 
Test-Logie-Reset 
Test operation 
completed. 


TEXAS 
• 
INSTRUMENTS 


SN54BCT8373, SN74BCT8373 
SCAN TEST OEVICE:S WITH OCTAL O·TYPE LATCHES 


TEXAS 
." 
INSTRUMENTS 


SN54BCT8373, SN74BCT8373 
SCAN TEST DEVICES WITH OCTAL D·TYPE LATCHES 


absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (except TMS) 
- 0.5 V to 7 V 
Input voltage range, VI (TMS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 12 V 
Voltage applied to any output in the disabled or power-off state. 
.. ... ... ... ... ... ... . 
-0.5 
V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Current into any output in the low state: SN54BCT8373 
(TOO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
40 mA 
SN54BCT8373 
(Any 0) 
96 mA 
SN74BCT8373 
(TOO) .. . .. . .. . .. .. . .. . .. . . .. . . . . .. 
48 mA 
SN74BCT8373 
(Any 0) .. .. . .. .. . .. . .. . . .. .. .. .. . .. . 
128 mA 
Operating free-air temperature range: SN54BCT8373 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 55"C to 125"C 
SN74BCT8373 
O"C to 70"C 
Storage temperature 
range 
- 65"C to 150"C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


SN54BCT8373 
SN74BCT8373 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIHH 
Double 
high-level 
input voltage 
I TMS 
10 
8.6 
12 
10 
8.6 
12 
V 


VIL 
Low-level 
input voltage 
~ 
0.8 
0.8 
V 


11K 
Input clamp 
current 
,". 
-18 
-18 
mA 


TOO 
"'v- 
-3 
-3 
IOH 
High-level 
output 
current 
AnyQ 
)- 
-12 
-15 
mA 


TOO 
20 
24 
IOL 
Low-level 
output 
current 
AnyY 
48 
64 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


SN54BCT8373 
SN74BCT8373 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC ~ 4.5V, 
II ~ -18mA 
-1.2 
-1.2 
V 


Vce - 
4.75 V 
10H - 
-3mA 
2.7 
3.4 
2.7 
3.4 


10H ~ -3mA 
2.4 
3.4 
2.4 
3.4 
AnyQ 
10H = -12 
mA 
2 
3.2 
VOH 
VCG = 4.5V 
10H - 
-15mA 
2 
3.1 
V 


10H ~ -1 
mA 
2.5 
3.4 
2.5 
3.4 
TOO 
10H ~ -3mA 
2.4 
3.3 
2.4 
3.3 


10L - 
48mA 
0.38 
0.55 
AnyQ 
10L ~ 64mA 
0.42 
0.55 
VOL 
VCG ~ 4.5V 
10L ~ 20mA 
0.3 
,.0:5 
V 


TDO 
10L - 24mA 
~, 
0.35 
0.5 


II 
VCC ~ 5.5V, 
VI ~ 5.5V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5V. 
VI - 2.7V 
-1 
~35 
-100 
-1 
-35 
-100 
,.A 


IIHH 
ITMS 
VCC - 
5.5V. 
VI ~ 10V 
0.3 
1 
0.3 
1 
mA 


IlL 
VCG ~ 5.5V. 
VI ~ 0.5V 
,.: 
-70 
-200 
-70 
-200 
,.A 
AnyQ 
VCG ~ 5.5 V, 
Vo ~ 2.7V 
~ 
50 
50 
10ZH 
TOO 
VCC - 
5.5 V, 
Vo - 
2.7V 
-1 
-35 
-100 
-1 
-35 
-100 
,.A 


AnyQ 
Vce - 
5.5 V, 
Vo ~ 0.5V 
-50 
-50 
10ZL 
TOO 
Vce ~ 5.5V, 
Vo ~ 0.5V 
-70 
-200 
-70 
-200 
,.A 


10S* 
VCC ~ 5.5V, 
Vo ~ 0 
-100 
-225 
-100 
-225 
mA 


I Outputs high 
3.5 
7 
3.5 
7 


Ice 
VCC ~ 5.5V, 
Outputs open I Outputs low 
35 
52 
35 
52 
mA 


I Outputs disabled 
1.5 
3.5 
1.5 
3.5 


Ci 
VCC ~ 5V, 
VI ~ 2.5VorO.5V 
10 
10 
pF 


Cj 
OE 
VCC - 
5V, 
VI - 0.5V 
8 
8 
pF 


Co 
VCC - 
5V, 
Vo ~ 2.5VorO.5V 
14 
14 
pF 
t All typical values are at VCC = 5 V, TA ~ 25"C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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Vcc = 5V, 
Vcc = 4.5 V to 5.5 V, 
TA = 25"C 
TA = MINto MAXt 


UNIT 
'BCT8373 
'54BCT8373 
'74BCT8373 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
TCK 
0 
20 
0 
20 
0 
20 
MHz 


tw 
Pulse duration 
TCK high or low 
25 
25 
25 
TMS reset high 
50 
50 
~ 
50 
ns 


TMS before TCK j 
15 
15 
..• 
15 


tsu 
Setup time 
TDI before TCK j 
6 
6 
6 
Any D before TCK j 
6 
6 
6 
ns 


OE before TCK j 
6 
6. 
6 
TMS after TCK j 
0 
l1, 
0 


th 
Hold time 
TOI after TCK j 
4.5 
4.5 
4.5 
Any Dafter TCK j 
4.5 
~5 
4.5 
ns 


OEafterTCKj 
4.5 
'"4.5 
4.5 
tpu 
Wait time, power up to TCK j 
100 
100 
100 
ns 


PRODUCT 
PREVIEW 
lntormatIon 
concerns 
productl 
In 
the 
_"' 
__ 
of••••_Clwxt 
__ 


and other apedfIcatIonI 
WI 
deWgn 
goe6L T,xu 
InstNntnti 
rtterYet the right to d\Init 
or diIc:ontInue theM products 
.••...•.••... 
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VCC - sv, 
Vcc 
4.S V 10 S.S v, 


CL = SOpF, 
CL = SOpF, 


FROM 
TO 
Rl = soon, 
Rl = soon, 


PARAMETER 
R2 = 5OOn, 
R2 = 5OOn, 
UNIT 
(INPUT) 
(OUTPUT) 
TA = 2SoC 
TA = MINloMAXt 
'BCT8373 
'S4BCT8373 
'74BCT8373 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
TCK 
20 
20 
20 
MHz 


lPLH 
2 
5.6 
9 
2 
11.5 
2 
10 


IPHL 
0 
AnyQ 
2 
5.5 
9 
2 
10.6 
2 
10 
ns 


IPLH 
3 
6.7 
10.5 
3 
12.9 
3 
11.4 


IpHL 
C 
Q 
3 
6.7 
10.5 
3 
12.8 
3 
11.6 
ns 


IPLH 
TCK.j. 
3.9 
10.9 
15.7 
3.9 
21.5 
3.9 
19.8 


IPHL 
AnyQ 
3.9 
10.8 
15.3 
3.9 
21.5 
3.9 
19.5 
ns 


lPLH 
TCK.j. 
3.2 
8.5 
12.3 
3.2 
16.8 
3.2 
15.4 


IPHL 
TOO 
3.2 
8.3 
12 
3.2 
16.2 
3.2 
15 
ns 


IPLH 
TCKt 
6.2 
13.7 
21 
6.2 
29 
6.6 
25 


IpHL 
AnyQ 
6.6 
15 
22 
6.6 
29.6 
6.6 
26 
ns 


IPZH 
OE 
2.4 
5.6 
9 
2.4 
;1,1.1 
2.4 
10.6 


IPZL 
AnyQ 
3 
6.8 
10.9 
3 
1~9 
3 
12 
ns 


IPHZ 
C5E 
2.5 
5.7 
9.5 
Zo-S 
10.9 
2.5 
10 


IpLZ 
AnyQ 
2.4 
5.5 
9 
(''2.4 
10.5 
2.4 
9.6 
ns 


IPZH 
TCK.j. 
4.7 
11.7 
16.7 
4.7 
23.1 
4.7 
21.1 


IPZL 
AnyQ 
5.5 
13.6 
19.7 
5.5 
24.4 
5.5 
22.9 
ns 


IPHZ 
TCK.j. 
3.4 
9 
13.2 
3.4 
18.7 
3.4 
17.3 


lpLZ 
AnyQ 
3.6 
10 
14.6 
3.6 
19.5 
3.6 
17.8 
ns 


IPZH 
TCKt 
6.9 
15.5 
21.7 
6.9 
30 
6.9 
27 


IPZL 
AnyQ 
7.8 
17.6 
24.9 
7.8 
32 
7.8 
29 
ns 


IpHZ 
TCKt 
5 
12.7 
18.3 
5 
25.5 
5 
22.8 


IpLZ 
AnyQ 
4.6 
12.2 
17.5 
4.6 
24.7 
4.6 
22 
ns 


IPZH 
TCK.j. 
2.4 
6.2 
9 
2.4 
11.3 
2.4 
10.8 


IPZL 
TOO 
3.2 
7.6 
10.6 
3.2 
13.2 
3.2 
12.6 
ns 


IpHZ 
TCK.j. 
2.6 
7.1 
10.2 
2.6 
13 
2.6 
12.8 


IPLZ 
TOO 
2.2 
5.9 
8.7 
2.2 
12.7 
2.2 
11.6 
ns 
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CL 
(See Note A) 


TIMING 
INPUT 
(S •• 
Not. 
B) 
.----3 V 
___,L~·~ 
_V 
0 
V 


I 
t ..:~th"'; 
,..SU, 
I 


~~.~-~3V 
...r-" 


J 
' 
~o 
V 


TEST 
Sl 


tpLH 
Open 


tPHL 
Open 


tPZH 
Open 


tPZL 
Closed 


tPHZ 
Open 


tpLZ 
Closed 


HIGH-LEVEL 
~ 
- - - - 3 V 
PULSE----iT '.J' 
'.J' 
~ 
0 V 


, 
t 
' 
.--- 
w ----. 
3 V 
LOW-LEVEL~15V 
15V' 
PULSE 
" 
• 
, 
------ 
0 V 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


OUTPUT 
~'<;V 
~3V 
CONTROL 
~~J-_l~5_~_ 
0 V 
tpZL -.,..1 
~ 
I 


WAVEFORM1 ~~L~ 
j--!; ",3.5 
V 


(S•• 
Not. 
C) 
: 
~~_-~: 
VOL 
tpZH ~ 
i-- 
I 
, 
1.: 0.3 
V 


~PHZ ~ 
,- J 
WAVEFORM2 
~~--LVOH 
(S •• 
Not. 
C) ----J: ~~5_V 
~ 
0.3 V 
-------- 
'" 
0 V 


NOTES: 
A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, lr ,;; 2.5 ns, tf ,;; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


D. The outputs are measured one at a time with one input transition per measurement. 
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• 
Members of Texas Instruments 
SCOPE~ 
Family of Testability 
Products 


• 
Octal Test Integrated 
Circuits 


• 
Compatible 
With the IEEE Standard 
1149.1 
(JTAG) Serial Test Bus 


• 
Functionally 
Equivalent 
to SN54174F374 and 
SN54174BCT374 in the Normal Function 
Mode 


• 
Test Operation 
Synchronous 
to Test Access 
Port (TAP) 


• 
Implement 
Optional 
"Test Reset" Signal on 
TAP by Recognizing 
a Double-High 
on TMS 
Pin 


• 
SCOPE~ Instruction 
Set 
-Conform 
to the IEEE 1149.1 Boundary 
Scan 
- Provide Data Compression 
of Inputs 
- Provide Pseudo-Random 
Pattern 
Generation 
From Outputs 
- Sample Input/Toggle 
Output Mode 
- Output to High-Impedance 
State Mode 


• 
Fabricated 
Using TI State-of-the-Art 
BiCMOS 
Technology 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


SN54BCT8374 
..• 
JT 
PACKAGE 
SN74BCT8374 
••. 
OW OR NT PACKAGE 


(TOP 
VIEW) 


CLK 
1 
V24 
OE 
10 
2 
23 
10 
20 
3 
22 
20 
30 
4 
21 30 
40 
5 
20 
40 


GNO 
6 
19 
50 


50 
7 
18 
Vcc 
60 
8 
17 
60 
70 
9 
16 
70 
80 
10 
15 
80 


TOO 
11 
14 
TOI 


TMS 
12 
13 
TCK 


SN54BCT8374 
••• 
FK PACKAGE 


(TOP 
VIEW) 


4 
3 
2 
1 282726 


5 
25 


6 
24 


7 
23 


8 
22 


9 
21 


10 
20 


11 
19 


12131415161718 


description 


The 
SN54BCT8374 
and 
SN74BCT8374 
are 
members 
of 
Texas 
Instruments 
SCOPE~ 


testability IC family. This family of components 
blends 
test 
circuitry 
with 
standard 
logic 
functions to facilitate testing of complex circuit 
board 
assemblies. 
Scan 
access 
to 
the 
test 
circuitry 
is accomplished 
via the 
4-wire test 
access port (TAP) interface. 


In the normal mode these devices are functionally equivalent to the SN54/74F374 and SN54174BCT374 
octal Ootypeflip-flops. In the test mode, the test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. 
Activating the TAP in the normal mode does not affect the functional operation of the SCOPE~ octal flip- 
flops. 


In the test mode the normal operation of the SCOPE~ octal flip-flop is inhibited and the test circuitry is 
enabled to observe and control the device's I/O boundary. When enabled, the test circuitry can perform 
boundary scan test operations as described in the IEEE Standard 1149.1 specification. Four dedicated 
test pins are used to control the operation of the test circuitry: TOI (test data in), TOO (test data out), TMS 


TEXAS 
." 
INSTRUMENTS 


SN54BCT8374, SN74BCT8374 
SCAN TEST DEVICES WITH OCTAL D·TYPE EDGE·TRIGGERED 
FLlp·FLOPS 


description 
(continued) 


(test mode select), and TCK (test clock). Additionally, the test circuitry can perform other testing functions 
such 
as parallel 
signature 
analysis 
on data inputs 
and pseudo-random 
pattern 
generation 
from 
data 
outputs. All testing and scan operations are synchronized to the TAP interface. 


The SN54BCT8374 
is characterized 
for operation 
over the full military temperature 
range of - 55°C to 
125°C. The SN74BCT837 4 is characterized 
for operation from O°C to 70°C. 


INPUTS 
OUTPUT 
OE 
ClK 
0 
Q 
l 
t 
H 
H 


l 
t 
l 
l 
l 
l 
X 
00 
H 
X 
X 
Z 


14 
TOI 


n,IS 


TCK 


Of 


ClK 


10 
10 


20 
20 


3D 
30 


40 
40 


50 
50 
17 
8 
60 
60 
16 
9 
70 
70 
15 
10 
80 
80 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 
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BOUNDARY 
CONTROL 
REGISTER 


TEST 
ACCESS 
PORT 
(TAP) 


I 
I 
I 
I 
I 
I 
I 
I 
---" 
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state 
diagram 
description 


The TAP proceeds through the states shown in Figure 1 according to the IEEE Standard 
1149.1. There 
are six stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A 
stable state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not 
meet this criterion is an unstable state. 


There 
are two 
main paths through 
the state diagram, 
one to manipulate 
a data register 
and one to 
manipulate 
the instruction 
register. It is necessary to finish manipulating 
one register before accessing 
another. 
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state 
diagram 
description 
(continued) 


Test-Logie-Reset 
In this state, the test logic is not active and the device operates in its normal function 
mode. The state 
diagram is constructed 
such that the TAP will return to this state in no more than five TCK cycles if TMS 


is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, 
or if a board 
defect causes it to be open-circuited. 
The device powers up in the Test-Logic-Reset 
state. 


Run-Test/Idle 
The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while in the Run-Test/Idle 
state. 


Select-OR-Scan, 
Select-IR-Scan 
No specific function 
is performed 
in these states, and the TAP will exit either of them on the next TCK 
cycle. 


Capture-DR 
The selected data register is placed in the scan path. Depending on the current instruction, data mayor 
may not be loaded or captured 
by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK in Capture-DR, TOO goes from the high-impedance 
state to the active 
state. If the TAP has not passed through the Test-Logic-Reset 
state since the last scan operation, TOO 
will enable to the level present when it was last disabled. If the TAP has passed through the Test-Logic- 
Reset state since the last scan operation, TOO will enable to a low level. 


Shift-DR 
While in this state, data is serially shifted through the selected 
data register from TOI to TOO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (I.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-0R to 
Shift-DR). 


Exlt1-0R, 
Exit2-0R 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-0R 
or Exit2-0R without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exit1-0R. 


Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 


Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TOO goes to the high-impedance 
state on the 
falling edge of TCK in Update-DR. 


Capture-IR 
The instruction register is preloaded with a 10000001 pattern and placed in the scan path. On the falling 
edge of TCK in Capture-IR, TOO goes from the high-impedance 
state to the active state. If the TAP has 
not passed through the Test-Logic-Reset 
state since the last scan operation, TOO will enable to the level 
present when it was last disabled. 
If the TAP has passed through the Test-Logic-Reset 
state since the 
last scan operation, TOO will enable to a low level. 


Shift-IR 
While in this state, data is serially shifted through the instruction 
register from TOI to TOO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (I.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
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state 
diagram 
description 
(continued) 


Exit1-IR, Exit2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without 
recapturing 
the instruction 
register. The last shift occurs on the 
TCK cycle in which the TAP state changes from Shift-IR to Exit1-1R. 


Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability 
of suspending 
and resuming shift operations without loss of data. 


Update-IR 
The latches 
shadowing 
the instruction 
register are updated with the new instruction. 
TOO goes to the 
high-impedance 
state on the falling edge of TCK in Update-IR. 


instruction 
register 
description 


Serial test information 
is conveyed 
by means of a 4-wire test bus. Commands, 
data, and control signals 
are all passed along the 4-wire bus. The function of the TAP is to extract the state control information and 
synchronous 
control signals for the bus and generate the appropriate 
on-chip control signals for the test 
structures 
in the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, 
and the relationship 
between the TAP, the test bus, and the boundary scan 
test elements. 


Data is captured on the rising edge of TCK. Outputs change after the falling edge of TCK. 


As shown 
in the functional 
block diagram, the 'BCT8374 
contains 
an eight-bit 
instruction 
register 
and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one- 
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-DR and Update-IR TAP states. 


The instruction 
register 
(IR) is eight bits long and is used to tell the device what instruction 
is to be 
executed. Information contained in the instruction includes the test operation to be performed, the state of 
the functional inputs and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion in the scan path during the next 
data register scan operation, and the source of the data preloaded in the data register during the Capture- 
DR state. 
Table 
1 lists the 
instructions 
supported 
by the 
'BCT8374. 
Any SCOPE'" 
instructions 
not 
supported default to BYPASS. 


The IR is loaded during the Capture-IR state with the value 10000001. As an instruction is shifted in, this 
value is shifted out via TOO and can be inspected as verification that the IR is in the scan path. 


The instruction register order of scan is shown in Figure 2. 
ffiEEEEE] 
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data register descriptions 


boundary scan register 
The boundary 
scan register 
(BSR) contains 
18 bits, one for each functional 
input and output 
on the 
device. The SSR is used to store test data that is to be applied internally and/or 
externally to the device, 
and to capture 
and store data that is applied to the functional 
inputs and outputs of the device. The 
origination 
of the value loaded 
in the SSR during the Capture-DR 
state is determined 
by the current 


instruction. 


The boundary scan register order of scan is shown in Figure 3. 


1171,,1,,1141,,1,,1,,1,.10\0 
171.1 '" 
I >I> 1,101 


boundary control register 
The boundary control register (SCR) contains two bits and is used to implement additional test operations 
not included 
in the SCOPE~ 
instruction 
set, including 
pseudo-random 
pattern 
generation 
(PRPG) and 
parallel signature 
analysis 
(PSA) operations. 
The SCR retains its current value during the Capture-DR 
state. The SCR resets to the PSA operation. 


The boundary control register order of scan is shown in Figure 4. 


bypass register 
The bypass register is a one·bit scan path that can be selected to shorten the length of the system scan 
path, thereby 
reducing 
the 
number of bits per test pattern 
that 
must be applied 
to complete 
a test 
operation. The bypass register is loaded with a logic 0 during the Capture-DR state. 


The bypass register order of scan is shown in Figure 5. 


~ 
TD1-U-mo 
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BINARY 
CODEU 
SELECTED 
BIT7-+ 
BIT 0 
SCOPE 
OPCODE 
DESCRIPTION 
DATA 
REGISTER 
MODE 


MSB-+ 
LSB 


XOOOOOOO 
EXTEST 
Boundary 
Scan 
Boundary 
Scan 
Test 


XOOOOOO1 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOOOO10 
SAMPLE 
sample 
Boundary 
Boundary 
Scan 
Normal 


XOOOOO11 
INTEST 
Boundary 
Scan 
Boundary 
Scan 
Test 


XOOOO100 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOO0101 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOO0110 
TRIBYP 
Control 
Boundary 
to High-Impedance 
Bypass 
Modified 
Test 


XOOO0111 
SETBYP 
Control 
Boundary 
to 1/0 
Bypass 
Test 


XOO01000 
BYPASS' 
Bypass 
Scan 
Bypass 
Normal 


XOOO1001 
RUNT 
Boundary 
Run Test 
Bypass 
Test 


XOOO1010 
READBN 
Boundary 
Read 
Boundary 
Scan 
Normal 


XOOO1011 
READBT 
Boundary 
Read 
Boundary 
Scan 
Test 


XOO01100 
CELLTST 
Boundary 
Self-test 
Boundary 
Scan 
Normal 


XOO01101 
TOPHIP 
Boundary 
Toggle 
Outputs 
Bypass 
Test 


XOO01110 
SCANCN 
Boundary 
Control 
Register 
Scan 
Boundary 
Control 
Normal 


XOO01111 
SCANCT 
Boundary 
Control 
Register 
Scan 
Boundary 
Control 
Test 


ALL OTHER 
BYPASS 
Bypass 
Scan 
Bypass 
Normal 
t The SCOPE 
instruction 
set specifies 
even 
parity 
in the eight-bit 
instruction. 
This feature 
is not implemented 
in the 'BCT8374. 
* X = Don't 
care . 


• A SCOPE 
opcode 
exists 
but is not supported 
in the 'BCT8374. 


Instruction register opcode descriptions 


The 'BCT8374 
runs test instructions 
based on the value scanned into the instruction 
register. The test 
functions are defined as follows: 


boundary 
scan 
This instruction simultaneously 
executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected 
in the scan path. Data appearing at the device inputs and outputs is 
captured. 
Data previously 
loaded 
into the boundary 
scan register 
is applied 
to the device 
inputs and 
through the device outputs. 


bypass scan 
Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected in the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 


sample boundary 
Conforms 
to the IEEE Standard 
1149.1 SAMPLE 
instruction. 
Data appearing 
at the device 
inputs and 
outputs 
is sampled without affecting 
normal device operation. The boundary scan register is selected 
in 
the scan path. 


control 
boundary 
to high-Impedance 
The device outputs are placed in the high-impedance 
state. The bypass register is selected 
in the scan 
path. Device inputs remain operational, and the internal logic function will be performed. 


control 
boundary 
to 1/0 
The data in the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 
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instruction 
register 
opcode 
descriptions 
(continued) 


boundary run test 
A test operation 
is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register, and the TAP placed in the Run-Test/Idle 
state. The four test operations 
decoded by the boundary control register are: 


- parallel signature analysis (PSA) 
Data appearing 
on the functional 
data inputs is compressed 
into sixteen 
bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figure 6 shows the 
algorithm through which the signature is generated. 


- pseudo-random 
pattern generation (PRPG) 
A pseudo-random 
pattern is generated at the functional outputs. An initial seed value should be scanned 
into the boundary scan register prior to performing this operation. Figure 7 shows the algorithm through 
which 
the patterns 
are generated. 
Note that a seed value of all zeroes will not produce 
additional 
patterns. 


- simultaneous 
PSA and PRPG 
Both PSA and PRPG operations are performed as shown in Figure 8. 


- sample inputs/toggle 
outputs 
Data appearing at the functional 
inputs is sampled on each TCK rising edge, and the functional outputs 
are toggled on each TCK falling edge. 


boundary read 
The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 


boundary control register scan 
The two-bit 
boundary control 
register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 


boundary self-test 
The boundary scan register is selected 
in the scan path. This operation tests the logic in the boundary 
scan cells 
by loading the inverse of the current value of the cells. 
By loading a known value in the 
boundary scan register, executing CEll TST, and inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 


boundary toggle outputs 
Functional outputs are toggled on each TCK falling edge. Data appearing on the device's functional inputs 
is not captured. 


tap bits for PSA and PRPG 


The BCR opcodes are shown in Table 2. The use of these tap bits and the algorithms used for 8- and 16- 
bit PSA and PRPG operations are shown in Figures 6 through 8. The two control inputs, ClK 
and OE. are 
ignored during these operations. 


BINARY 
CODE 


BIT1-+ 
BITO 
DESCRIPTION 


MSB-+ 
LSB 


00 
Sample 
inputs/toggle 
outputs 


01 
PRPG/16-bit 
mode 


10 
PSA/l6-bit 
mode 


11 
Simultaneous 
PRPG and PSA/B-bit 
mode 


TEXAS 
.." 
INSTRUMENTS 


SN54BCT8374, SN74BCT837 4 
SCAN TEST DEVICES WITH OCTAL D·TYPE EDGE·TRIGGERED 
FLlp·FLOPS 


ClK 
OE 
-{}{] 


FIGURE 6. 16-BIT PSA CONFIGURATION 


A PSA operation on the a data inputs proceeds as the a data outputs are held static. 


ClK 
OE 
-{}{] 


FIGURE 7. 16-BIT PRPG CONFIGURATION 


A PRPG operation from the a data outputs proceeds while the inputs are ignored. 


ClK 
OE 
-{}{] 


10 
20 
30 
40 
50 
60 
70 
80 


~ 


~ 


FIGURE 8. 8-BIT PSA AND PRPG CONFIGURATION 


Simultaneously, 
an a-bit PSA operation proceeds on the a data inputs, while an a-bit PRPG operation 
proceeds from the a data outputs. 
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timing 
description 


All test operations of the 'SCT8374 are synchronous 
to TCK. Data on the TOI, TMS, and functional inputs 
is captured on the rising edge of TCK. Data appears on the TOO and functional output pins on the falling 
edge of TCK. 


The 'SCT8374 
is advanced 
through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 9. In this example, the device 
begins in the Test-Logie-Reset 
state and is loaded with an instruction to select the bypass register in the 
scan path. The binary logic value 101 is shifted through the bypass register from TOI to TOO, and the 
device is returned to the Test-Logie-Reset 
state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 


TAP STATE 
TCK CYClE(S) 
AFTERTCK 
DESCRIPTION/COMMENT 


1 
Test-Logie-Reset 
Recycle 
on reset 
state. 


2 
Run-Test/Idle 
Begin 
advancing 
towards 
desired 
state. 


3 
Select-OR-Scan 


4 
Select-IR-Scan 


5 
Capture-IR 
IR ioads with 10000001; 
TOO becomes 
active 
after falling 
edge of TCK. 


6 
Shift-IR 
Ready 
to shift in instruction; 
TOI must be active 
before 
next clock. 


7-13 
Shift-IR 
A BYPASS 
instruction 
(11111111) 
is serially 
loaded 
into the IR. 


14 
Exit1-IR 
Note that TMS goes 
high prior to TCK 
# 14. The last bit of the instruction 
is shifted 
in as the TAP 


advances 
from Shift-IR 
to Exit1-IR. 


15 
Update-IR 
The IR is updated 
with the new instruction. 
TOO goes inactive 
(high-impedance) 
on the falling 
edge of 


TCK 
#15. 


16 
Select-OR-Scan 


17 
Capture-DR 
The bypass 
register 
loads with a logic 0; TOO becomes 
active. 


18 
Shift-DR 
The bypass 
register 
is now in the scan path. Data will shift from TOI to TOO. 


19-20 
Shift-DR 
The binary value 
'101' 
is shifted 
from TOI to TOO through 
the bypass 
register. 
Note that the last value 


shifted 
in (a logic 1) remains 
in the bypass 
register 
and is not shifted 
to the next test element. 


21 
Exit1-0R 


22 
Update-DR 


23 
Select-OR-Scan 


24 
Select-IR-Scan 


25 
Test-Logie-Reset 
Test operation 
completed. 
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absolute 
maximum ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. 
. . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Current into any output in the low state: SN54BCT8374 
(TOO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
40 mA 
SN54BCT8374 
(Any 0) 
96 mA 
SN74BCT8374 
(TOO) 
48 mA 
SN74BCT8374 
(Any 0) 
128 mA 
Operating free-air temperature 
range: SN54BCT8374 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 55"C to 125"C 
SN74BCT8374 
O"C to 70"C 
Storage temperature 
range 
- 65"C to 150"C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


SN54BCT8374 
SN7 4BCT837 
4 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIHH 
Double 
high-level 
input voltage 
TMS 
10 
." 
12 
10 
12 
V 


VIL 
Low-level 
input voltage 
A<":V 
0.8 
0.8 
V 


11K 
Input clamp 
current 
,..•. 
-18 
-18 
mA 


TOO 
-" 


-3 
-3 
IOH 
High-level 
output 
current 
AnyQ 
,). 
-12 
-15 
mA 


TOO 
20 
24 
IOL 
Low-level 
output 
current 
AnyY 
48 
64 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
'C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


SN54BCT8374 
SN74BCT8374 
PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC = 4.5V, 
II ~ -18mA 
-1.2 
-1.2 
V 


VCC - 4.75 V 
10H - 
-3mA 
2.7 
3.4 
2.7 
3.4 


10H ~ -3mA 
2.4 
3.4 
2.4 
3.4 
AnyQ 
VCC ~ 4.5V 
10H = -12 
mA 
2 
3.2 
VOH 
10H = -15mA 
2 
3.1 
V 


10H ~ -1 
mA 
2.5 
3.4 
2.5 
3.4 
TOO 
VCC ~ 4.5V 
10H = -3mA 
2.4 
2.4 
3.3 
3.3 


10L - 
48mA 
0.38 
0.55 
AnyQ 
Vcc 
~ 4.5V 
10L = 64mA 
0.42 
0.55 
VOL 
10L = 20mA 
0.3 
,0.5 
V 


TDO 
VCC ~ 4.5V 
10L = 24mA 
0.35 
0.5 


II 
Vcc - 
5.5V, 
VI ~ 5.5V 
.~ 
0.1 
0.1 
mA 


IIH 
VCC = 5.5 V, 
VI ~ 2.7V 
-1 
. 
-100 
-1 
-100 
I"A 
IIHH 
I TMS 
VCC = 5.5 V, 
VI = 10V 
~ 
1 
1 
mA 


IlL 
VCC - 5.5 V, 
VI ~ 0.5V 
-200 
-200 
I"A 
AnyQ 
VCC ~ 5.5 V, 
Vo ~ 2.7V 
50 
50 
10ZH 
TOO 
VCC ~ 5.5 V, 
Vo ~ 2.7V 
-1 
-100 
-1 
-100 
I"A 


AnyQ 
VCC - 
5.5 V, 
Vo - 0.5V 
-50 
-50 
10ZL 
TOO 
VCC - 
5.5 V, 
Vo ~ 0.5V 
-200 
-200 
I"A 


lost 
VCC ~ 5.5V, 
Vo ~ 0 
-100 
-225 
-100 
-225 
mA 
I Outputs high 
3.5 
7 
3.5 
7 


ICC 
Vcc ~ 5.5V, 
Outputs open I Outputs low 
35 
52 
35 
52 
mA 


I Outputs disabled 
1.5 
3 
1.5 
3 


Ci 
Vcc - 
5V, 
VI ~ 2.5VorO.5V 
10 
10 
pF 


Co 
VCC ~ 5V, 
Vo ~ 2.5VorO.5V 
14 
14 
pF 


t All typical values are at VCC = 5 V, TA = 25°C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


TEXAS 
." 
INSTRUMENTS 


SN54BCT8374, SN74BCT8374 
SCAN TEST DEVICES WITH OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 


VCC = SV, 
Vcc = 4.SV to S.Sv, 


TA = 2S'C 
TA = MINtoMAXt 
UNIT 
'BCT8374 
'S4BCT8374 
'74BCT8374 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
TCK 
a 
20 
a 
20 
a 
20 


ClK 
a 
70 
a 
70 
a 
70 
MHz 


TCK high or low 
25 
25 
25 


tw 
Pulse duration 
ClK high or low 
5 
5 
5 
ns 
TMS reset high 
50 
50 
~ 
50 
Data before ClK t 
3 
3 
::::: 
3 
TMS before TCK t 
12 
12 iii 
12 
tsu 
Setup time 
TOI before TCK t 
6 
6;::: 
6 
ns 
Any 0 before TCK t 
6 
;.. 
6 
OE before TCK t 
6 
6 
Data after ClK t 
2 
~ 
2 
TMS after TCK t 
a 
&:I 
0 


th 
Hold time 
TOI after TCK t 
4.5 
Q.4.5 
4.5 
ns 
Any 0 after TCK t 
4.5 
4.5 
4.5 
OEafterTCKt 
4.5 
4.5 
4.5 
lpu 
Wait time, power up to TCK t 
100 
100 
100 
ns 
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VCC = 5V, 
Vcc 
- 
4.5 V to 5.5 V, 


CL = 50pF, 
CL = 5OpF, 


FROM 
TO 
R1 = soon, 
R1 = 500 n, 


PARAMETER 
R2 = soon, 
R2 = 500n, 
UNIT 
(INPUn 
(OUTPUn 
TA = 25'C 
TA = MINto MAXI 


'BCT8374 
'54BCT8374 
'74BCT8374 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
TCK 
20 
20 
20 
MHz 


lPLH 
3 
7.1 
10 
3 
12.5 
3 
11.5 


lPHL 
eLK 
AnyQ 
3 
7.4 
10.5 
3 
12.5 
3 
12 
ns 


lPLH 
TCK./. 
3.9 
10.9 
15.7 
3.9 
21.5 
3.9 
19.8 


lpHL 
Any 0 
3.9 
10.8 
15.3 
3.9 
21.5 
3.9 
19.5 
ns 


lpLH 
TCK./. 
3.2 
8.5 
12.3 
3.2 
16.8 
3.2 
15.4 


lPHL 
TOO 
3.2 
8.3 
12 
3.2 
t§.3 
3.2 
15 
ns 


lpLH 
TCKt 


6.2 
13.9 
21 
6.2 
~29 
6.2 
25 


lPHL 
AnyO 
6.6 
15 
22 
6.6 
,29.6 
6.6 
26 
ns 


lPZH 
DE 
2.4 
6.5 
9 
2.4 
11 
2.4 
10.6 


lPZL 
AnyQ 
3 
7.8 
10.9 
a 
12.9 
3 
12 
ns 


lpHZ 
DE 
2.5 
7.1 
9.5 
2.5, 
10.9 
2.5 
10 


lpLZ 
Any 0 
2.4 
6.4 
9 
2~ 
10.5 
2.4 
9.5 
ns 


lPZH 
TCK./. 
4.7 
11.7 
16.7 
4:7 
23.1 
4.7 
21.1 


lPZL 
0 
5.5 
13.6 
19.7 
"5.5 
24.4 
5.5 
22.9 
ns 


lPHZ 
TCK./. 
3.4 
9 
13.2 
3.4 
18.7 
3.4 
17.3 


lPLZ 
AnyQ 
3.6 
10 
14.6 
3.6 
19.5 
3.6 
17.8 
ns 


lPZH 
TCK./. 
2.4 
6.2 
9 
2.4 
11.3 
2.4 
10.8 


lPZL 
TOO 
3.2 
7.6 
10.6 
3.2 
13.2 
3.2 
12.6 
ns 


lpHZ 
TCK./. 
2.6 
7.1 
10.2 
2.6 
13 
2.6 
12.8 


lpLZ 
TOO 
2.2 
5.9 
8.7 
2.2 
12.7 
2.2 
11.6 
ns 
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CL 


(See 
Note 
A) 


TIMING 
INPUT 
(See 
Note 
B) 


LOAD 
CIRCUIT 
-----3 
V 
____.t:~.= 
_V 
0 
V 


, 
t ,.:_th..; 
~ 
su 
I 
I 


~~.~-~3V 
~,.~' 
~ov 


TEST 
Sl 


tPLH 
Open 


tPHL 
Open 


tPZH 
Open 


tPZL 
Closed 


tPHZ 
Open 


tPLZ 
Closed 


HIGH-LEVEL 
~---- 
3 V 


PULSE~ 
"~', 
,.~, 
~o 
V 


~tw~ 
, 
, 


: 
: 
'3 V 
LOW-LEVEL 
~5 
V 
15 
V 
PULSE 
" 
. 
,------oV 


VOLTAGE 
WAVEFORMS 
PULSE 
DURATIONS 


OUTPUT ~;.Fi 
3 V 
CONTROL 
1.5 
V 
1.5 
V 
I 
t------ 
0 V 
tpZL -..1;'- 
I 


WAVEFORM 
1 
-+i~L~ 
j-tr 3.5 
V 


(See 
Note 
C) 
: ~s-:-;....;t--~:VOL 


tpZH 
~ 
~ 
I 
, l: 0.3 
V 
tpHZ 
~ 
r--j 


WAVEFORM 
2 
:r:-!~--~L:: 
VOH 


(See 
Note 
C) 
~_1~5_~ 
__ ~ 
0.3 
V 
-------- 
= 0 V 


NOTES: 
A. 
CL includes 
probe 
and jig capacitance. 


B. 
Input pulses 
are supplied 
by generators 
having 
the following 
characteristics: 
PRR 
,; 10 MHz, Zo = 50 n. tr S;; 2.5 ns, tf S;; 2.5 ns. 
C. Waveform 
1 is for an output 
with 
internal 
conditions 
such 
that the output 
is low except 
when 
disabled 
by the output 
control. 


Waveform 
2 is for an output 
with 
internal 
conditions 
such 
that 
the output 
is high except 
when 
disabled 
by the output 
control. 


D. The outputs are measured 
one at a time with one input transition 
per measurement. 


TEXAS 
.." 
INSTRUMENTS 


64BCT Series Products 
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----- 


• 


• 
State-of-the-Art 
BICMOS Design 
Significantly 
Reduces 
ICCl 


• 
High-Impedance 
State During 
Power-Up 
and 
Power-Down 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
ESD Protection 
Exceeds 
2000 V Per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages 
and Standard 
Plastic 
DIPs 


description 


These 
bus 
buffers 
feature 
independent 
line 
drivers with three-state 
outputs. Each output is 
disabled when the associated IT is high. 


The 
SN64BGT125 
is 
characterized 
for 
operation 
from 
- 40·G 
to 
85·G 
and 
O·G to 
70·G. 


SN64BCT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3·STATE OUTPUTS 
TI028ll-03595. 
JULY 1990 


o or N PACKAGE 


(TOP 
VIEW) 


1(; 
1 
14 
VCC 
1A 
2 
13 
4(; 


1Y 
3 
12 
4A 
2(; 
4 
11 
4Y 
2A 
5 
10 
3(; 


2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


logic symbolt 


_ 1 
lG 
EN ~ 
3 
2 
V 
1Y 
lA_4 
2G 
6 
5 
2Y 
2A_ 10 
3G 
8 
9 
3Y 
3A_ 13 
4G 
11 
12 
4Y 
4A 


INPUTS 
OUTPUT 
G 
A 
y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


H ~ 
high level, 


L ~ 
low level, 


X = irrelevant 


PRODUCTION 
DA.TA documents 
contain 
klfonnatlon 
current 
•• of 
pubBcltIon date. ProctuctI conform to spectflcItIonl 
per the lenni 
of Te. 
InstnmentI Nndard .."..,-rty. ProductIonproceuIng 
••• 
not '*"-'Y 
iw:tudt 
lutingof 1M pera;meters. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 7 V 
Voltage applied to any output in the disabled or power-off state. 
. . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Current into any output in the low state 
...............•................................... 
128 mA 
Operating free-air temperature 
range. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 40·C to 85·C 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute·maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


TEXAS ." 
INSTRUMENTS 


SN64BCT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3·STATE OUTPUTS 
TI028()...-j)3595, 
JULY 1990 


MIN 
NOM 
MAX 
UNIT 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


11K 
Input clamp 
current 
18 
mA 


10H 
High-level 
output 
current 
-15 
mA 


10L 
Low-level 
output 
current 
64 
mA 


TA 
Operating 
free-air 
temperature 
-40 
85 
"C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC 
- 
4.5 V, II - 
18mA 
1.2 
V 


IIOH--3mA 
2.4 
3.3 
VOH 
Vee 
= 4.5V 


\IOH 
- 
-15mA 
2 
3.1 
V 


VOL 
VCC 
- 
4.5V 
IIOH 
- 
64mA 
0.42 
0.55 
V 


10ZH 
VCC 
- 
OVto 
5.5 V, Va 
- 
2.7 V 
50 
mA 


10ZL 
VCC 
- 
OVt05.5 
V, Va 
- 
0.5 V 
-50 
p.A 


G at 0.8 V, 
I Vee 
- a to 1.3 V (power 
up) 
±50 
10Z 
Va = 2.7VorO.5V 
I Vee 
- 
1.3 V to a (power 
down) 
±50 
p.A 


II 
VCC 
- 
0, VI - 
7 V 
0.1 
mA 


IIH 
VCC 
- 
5.5 V, VI - 
2.7 V 
25 
p.A 


IlL 
VCC 
- 
5.5 V, VI - 
0.5 V 
20 
mA 


10S* 
Vee 
- 
5.5 V, Va 
- a 
-100 
-225 
mA 


leeL 
VCC 
- 
5.5V 
46 
49 
mA 


ICCH 
VCC 
- 
5.5V 
19 
31 
mA 


ICCZ 
VCC 
5.5V 
6 
12 
mA 


Ci 
VCC 
- 
5 V, VI - 
2.5 VorO.5 
V 
4 
pF 


Co 
VCC 
- 
5V, 
Va 
- 
2.5 V or 0.5 V 
9 
pF 


t All typical 
values 
are at VCC 
= 5 V, T A = 25"C. 


* Not more 
than 
one output 
should 
be shorted 
at a time, 
and the duration 
of the short 
circuit 
should 
not exceed 
one second. 


Vcc 
- 
SV, 
VCC 
- 
4.S V to S.S V, 


TO 
CL = SOpF, 
CL = SOpF, 


PARAMETER 
FROM 
(OUTPUn 
Rl = SOO.n, 
Rl = SOO.n, 


(INPUn 
R2 = 500.n 
R2 = 5OO.n 
UNIT 


TA = 2S"C 
TA 
- 
400C t08SoC 
TA 
- 
OOCto 700C 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tPLH 
1.6 
3.5 
5.2 
1.6 
6 
1.6 
5.7 


tPHL 
A 
Y 
2.7 
5 
6.9 
2.7 
ns 
8 
2.7 
7.7 


tPZH 
G 
3.4 
6.7 
9 
3.4 
11.1 
3.4 
10.3 


tPZL 


Y 


5 
8.2 
10.4 
5 
ns 
12.8 
5 
11.7 


tPHZ 
G 
3 
5.8 
7.4 
3 
9.4 
3 
8.9 


tpLZ 
Y 
2.8 
5.5 
7.3 
2.8 
ns 
9.9 
2.8 
8.6 


TEXAS • 
INSTRUMENTS 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces ICCl 


• 
High-Impedance 
State During Power-Up and 
Power-Down 


• 
3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, 
Method 3015 


• 
Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
DIPs 


description 


These 
bus 
buffers 
feature 
independent 
line 
drivers with three-state outputs. Each output is 
disabled when the associated G is high. 


The 
SN64BCT126 
is 
characterized 
for 
operation 
from 
- 40'C 
to 
85'C 
and 
O'C to 
70'C. 


SN64BCT126 
QUADRUPLE 'BUS BUFFER GATES 
WITH 3·STATE OUTPUTS 
SCBS051-TI0299-03622, 
JULY 199O-REVISED OCTOBER 1990 


D or N PACKAGE 


(TOP 
VIEW) 


1G 
VCC 
1A 
4G 
1Y 
12 
4A 
2G 
11 
4Y 
2A 
10 
3G 
2Y 
9 
3A 
GND 
3Y 


logic symbolt 


1 
1G 
EN 
l> 
3 
2 
V 
1Y 
lA 
4 
2G 
6 
5 
2Y 
2A 
10 
3G 
8 
9 
3Y 
3A 
13 
4G 
11 
12 
4Y 
4A 


INPUTS 
OUTPUT 


G 
A 
Y 


H 
H 
H 


H 
L 
L 


L 
X 
Z 


H ~ 
high level, 


L = low level, 
X ~ 
irrelevant 


PRODUCTION 
DATA 
do<:uments 
contain 
Information 
current 
a. of 
publication 
date. Products 
conform 
to apeelflcatlons 
per the term. 
of TeX88 
Instruments 
standard 
warranty. 
Production 
procesalng 
does 
not necessarily 
Include 
testing 
of all parameters. 
TEXAS 
-111 
INSTRUMENTS 


SN64BCT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3·STATE OUTPUTS 
SCBS051-TI029~3622, 
JULY 199O-REVISED OCTOBER 1990 


logic diagram (positive logic) 


1G 


1A 


4 
2G 


5 
2A 


10 
3G 


9 
3A 


13 


o4G 


12 


o4A 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
,............................. 
-0.5 
V to 7 V 
Input voltage range, VI (see Note 1) 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state...................... 
-0.5 
V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Current into any output in the low state 
128 mA 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 40°C to 85°C 
Storage temperature range 
- 65°C to 150°C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The input 
negative 
voltage 
rating 
may be exceeded 
if the input 
clamp 
current 
rating 
is observed. 


TEXAS 
.." 
INSTRUMENTS 


SN64BCT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3·STATE OUTPUTS 
03622, JULY 1990-REVISEO 
OCTOBER 1990-TI0299-SCBS051 


MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply voltage 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
V 


Vll 
low-level input voltage 
0.8 
V 


11K 
Input clamp current 
18 
mA 


10H 
High-level output current 
-15 
mA 


10l 
low-level output current 
64 
mA 


TA 
Operating free-air temperature 
40 
85 
'c 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
Vcc - 4.5 V, II - 
18mA 
1.2 
V 


IIOH - 
-3mA 
2.4 
3.3 
VOH 
Vcc = 4.5V 
IIOH - 
-15mA 
2 
3.1 
V 


Val 
Vcc - 
4.5V 
IIOH - 64mA 
0.42 
0.55 
V 


10ZH 
Vcc 
- OVto 5.5 V, Va - 
2.7 V 
50 
mA 


10Zl 
Vcc - OVto 5.5 V, Va - 0.5 V 
-50 
p.A 


~atO.8V, 
I VCC - 0 to 1.3 V (power up) 
±50 
10Z 
Va = 2.7 V or 0.5 V 
I VCC - 
1.3 VtoO (power down) 
±50 
p.A 


II 
Vce - 
0, VI - 
7 V 
0.1 
mA 


IIH 
Vcc - 
5.5 V, VI - 
2.7 V 
25 
p.A 


III 
VCC = 5.5V,VI 
~ 0.5V 
-20 
mA 


lOSt 
VCC - 
5.5 V, Va - 0 
100 
225 
mA 


ICCl 
VCC - 
5.5V 
35 
51 
mA 


leCH 
VCC - 
5.5V 
21 
33 
mA 


ICCZ 
VCC ~ 5.5V 
5 
8 
mA 


Ci 
VCC - 
5 V, VI - 
2.5 V or 0.5 V 
4 
pF 


Co 
VCC - 
5 V, Va - 
2.5 V or 0.5 V 
9 
pF 
t All typical values are at VCC = 5 V, TA = 25'C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


VCC - 
5V, 
VCC - 
4.5 V to 5.5 V, 


TO 
CL = 50pF, 
CL = 5OpF, 


FROM 
R1 ~ soon, 
R1 = soon, 
PARAMETER 
(OUTPUn 
UNIT 
(INPUn 
R2 = 500n 
R2 = soon 


TA = 25'C 
TA = - 40'C to 85'C 
TA = o·Cto 70'C 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tPlH 
1.5 
3.6 
4.9 
1.5 
5.6 
1.5 
5.4 


tPHl 
A 
Y 
2.7 
5.3 
6.9 
2.7 
7.7 
2.7 
7.4 
ns 


tPZH 
~ 
2.6 
4.8 
6.4 
2.6 
7.2 
2.6 
10.7 


tPZl 
Y 
3.7 
6.4 
8.3 
3.7 
10.5 
3.7 
10 
ns 


tpHZ 
G 
3.2 
6.6 
8.2 
3.2 
9.6 
3.2 
9.1 


tpLZ 
Y 
3.4 
6.5 
8 
3.4 
12.3 
3.4 
ns 
10.7 


TEXAS -II 
INSTRUMENTS 


• 
State-of-the-Art 
BICMOS Design 
Substantially 
Reduces 
Standby 
Current 


• 
High-Impedance 
State During Power 
Up and 
Power 
Down 


• 
ESD Protection 
Exceeds 
2000 V per 
MIL-STD-883C 
Method 
3015 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
Package 
Options 
Include 
"Small 
Outline" 
Packages, 
and Standard 
Plastic 300-mll DIPs 


description 


These 
octal 
buffers 
and 
line 
drivers 
are 
designed 
specifically 
to 
improve 
both 
the 
performance 
and density of 
3-state 
memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 
'BCT241 
and 
'BCT244, 
these 
devices 
provide the choice of selected combinations of 
inverting 
outputs, 
symmetrical G 
(active-low 
output control) inputs, and complementary G 
and G inputs. 


The 
SN64BCT240 
is 
characterized 
for 
operation 
from 
- 40·C to 
85·C and O·C to 
lO·C. 


INPUTS 
OUTPUT 
G 
A 
Y 
l 
H 
l 
l 
l 
H 
H 
X 
Z 


SN64BCT240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS049-TI02~3499. 
MAY 1990 


ow OR N PACKAGE 
(TOP VIEW) 


1G 
1 U 20 
Vcc 
1A1 
2 
19 
2G 


2Y4 
3 
18 
1Y1 


1A2 
4 
17 
2M 


2Y3 
5 
16 
1Y2 


1A3 
6 
15 
2A3 


2Y2 
7 
14 
1Y3 


1M 
8 
13 
2A2 


2Y1 
9 
12 
1Y4 
GND 
10 
11 
2A1 


logic symbolt 


1<3 


1A1 
1Y1 
1A2 
1Y2 
1A3 
1Y3 
1A4 
1Y4 


2<3 


2A1 
2Y1 
2A2 
2Y2 
2A3 
2Y3 
2A4 
2Y4 


PRODUCTION 
DA.TA. documentl 
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lnfonnItioncurr.nt. 
of 


putIIcItIon 
date. Products contOf'll'lto IpIdfIcdont 
1* 1M t«mt 
of T•• 
InItNnentI 
tUndIrd 
wamnty. 
ProductIon procnUIg 
_not 
__ 
-_ 
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TEXAS 
." 
INSTRUMENTS 


SN64BCT240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
03499, MAY 199O-TI0206-SCBS049 


logic diagram 
(positive 
logic) 


1G 
2G 


2 
18 
1Y1 
2A1 
11 
9 
2Y1 
1A1 


4 
16 
1Y2 
13 
7 
2Y2 
1A2 
2A2 


6 
14 
1Y3 
2A3 
15 
5 
2Y3 
1A3 


8 
12 
1Y4 
2A4 
17 
3 
2Y4 
1A4 


absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)t 


Supply voltage range, VCC 
, 
,......................... 
-0.5 V to 7 V 
Input voltage range (see Note 1) 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. 
. . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 V to VCC 
Current into any output in the low state 
., 
,............................................ 
128 mA 
Operating free-air temperature 
range, .. , 
, .. , . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 
- 40·C to 85·C 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
negative 
voltage 
rating 
may be exceeded 
if the input 
clamp 
current 
rating 
is observed. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


11K 
Input clamp 
current 
-18 
mA 


IOH 
High-level 
output 
current 
-15 
mA 


IOL 
Low-Ievei 
output 
current 
64 
mA 


TA 
Operating 
free-air 
temperature 
-40 
85 
·c 


TEXAS • 
INSTRUMENTS 


SN64BCT240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS049-TI0206-03499, 
MAY 1990 


electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
VCC - 
4.5 V, 
II - 
-1BmA 
-1.2 
V 
10H ~ -3mA 
2.4 
3.3 


VOH 
Vcc = 4.5V 
10H - 
-15mA 
2 
3.1 
V 
VCC - 4.75 V 
'OH - 
-3mA 
2.7 


VOL 
VCC = 4.5V 
10H ~ 64mA 
0.42 
0.55 
V 


10ZH 
VCC - OVto5.5V, 
Va - 2.7V 
50 
p.A 


10ZL 
Vcc - 
OVt05.5V, 
Va - 0.5V 
-50 
p.A 


G atO.B V, 


VCC = OVto 2.3 V (power up) 
±50 
p.A 
10Z 
Va = 2.7VorO.5V 
VCC - 
1.BV to 0 V (power down) 
±50 
p.A 


II 
VCC - 
OVt05.5V, 
VI - 
5.5V 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7V 
20 
p.A 


IlL 
VCC - 
5.5 V, 
VI - 
0.5V 
-1 
mA 


lost 
VCC ~ 5.5 V, 
Va ~ OV 
-100 
-225 
p.A 


ICCL 
VCC - 
5.5V 
19 
31 
mA 


ICCH 
VCC - 
5.5V 
46 
71 
mA 


ICCZ 
VCC - 
5.5V 
6 
9 
mA 


Ci 
VCC - 
5.5 V, 
VI - 2.5VorO.5V 
6 
pF 


Co 
VCC - 
5.5 V, 
Va - 
2.5VorO.5V 
11 
pF 
t All typical values are at VCC ~ 5 V, TA ~ 25·C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


VCC - 
SV, 
VCC - 
4.SV 10S.SV, 
CL = SOpF, 
CL = SOpF, 


PARAMETER 
FROM 
TO 
R1 = soon, 
R1 = soon, 


(INPUT) 
(OUTPUn 
R2 = soo n 
R2 = soon 
UNIT 


TA - 
2S'C 
TA - 
- 40'C 108S'C 
TA - 
0'Cl070'C 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


tPLH 
0.5 
4.B 
0.5 
6.4 
0.5 
5.6 


tPHL 
A 
Y 
0.4 
3.5 
0.4 
4.5 
0.4 
ns 
4 


tPZH 
G 
1 
7.9 
1 
9.2 
1 
B.B 


tPZL 
Y 
1 
9.4 
ns 
1 
10.B 
1 
10.5 


tPHZ 
G 


,1 
6.B 
1 
8.5 
1 
8.1 
tpLZ 
Y 
8.1 
ns 
1 
1 
10.6 
1 
9.5 


TEXAS • 
INSTRUMENTS 


• 
State-of-the-Art 
BICMOS Design 
Substantially 
Reduces Standby Current 


• 
High-Impedance 
State During Power Up and 
Power Down 


• 
ESD Protection 
Exceeds 2000 V per 
MIL-STD-883C, Method 3015 


• 
3-State Outputs Drive Bus Lines or Buffer 
Memory Address 
Registers 


• 
Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mll DIPs 


description 


These 
octal 
buffers 
and 
line 
drivers 
are 
designed 
specifically 
to 
improve 
both 
the 
performance 
and density 
of 
3-state 
memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 
'BCT240 
and 
'BCT244, 
these 
devices 
provide the choice of selected combinations of 
inverting and noninverting outputs, symmetrical 
G 
(active-low 
output-enable) 
inputs, 
and 
complementary G and G inputs. 


The 
SN64BCT241 
is 
characterized 
for 
operation 
from 
- 40·C to 
8S·C and O·C to 
lO·C. 


INPUTS 
OUTPUT 
1G 
1A 
1Y 
L 
H 
H 


L 
L 
L 


H 
X 
Z 


INPUTS 
OUTPUT 
2G 
2A 
2Y 


H 
H 
H 


H 
L 
L 
L 
X 
Z 


SN64BCT241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS046-TI0207-D3428, 
FEBRUARY 1990 


ow OR N PACKAGE 
(TOP VIEW) 


lG 
1 V 20 
Vcc 
1Al 
2 
19 
2G 


2Y4 
3 
18 
1Y1 


1A2 
4 
17 
2A4 


2Y3 
5 
16 
1Y2 


lA3 
6 
15 
2A3 


2Y2 
7 
14 
1Y3 


1A4 
8 
13 
2A2 


2Yl 
9 
12 
1Y4 


GND 
10 
11 
2A1 


logic symbolt 


1G 


2 
18 
1A1 
1Y1 
4 
16 
1A2 
1Y2 
6 
14 
1A3 
1Y3 
8 
12 
1A4 
1Y4 


19 
2G 


11 
9 
2A1 
2Y1 
13 
7 
2A2 
2Y2 
15 
5 
2A3 
2Y3 
17 
3 
2A4 
2Y4 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12, 
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SN64BCT241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS046- 
TI0207-D3428. 
FEBRUARY 1990 


logic diagram 
(positive 
logic) 


1G 
2G 
19 


1A1 
2 
18 
1Y1 
2A1 
11 
9 
2Y1 


1A2 
4 
16 
1Y2 
2A2 
13 
7 
2Y2 


1A3 
6 
14 
1Y3 
2A3 
15 
5 
2Y3 


1A4 
8 
12 
1Y4 
2A4 
17 
3 
2Y4 


absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. 
. . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state. 
. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 
- 0.5 V to VCC 
Current into any output in the low state 
128 mA 
Operating free-air temperature 
range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 40·C to 85·C 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute·maximum·rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
O.B 
V 


11K 
Input clamp 
current 
-lB 
mA 


IOH 
High-level 
output 
current 
15 
mA 


IOL 
Low-level 
output 
current 
64 
mA 


TA 
Operating 
free-air 
temperature 
-40 
B5 
·C 


TEXAS 
." 
INSTRUMENTS 


SN64BCT241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
D3428, FEBRUARY 1990- TI0207-SCBS046 


electrical 
characteristics 
over recommended operating free-air temperature range (unless 


otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC = 4.5 V, 
11=-1BmA 
-1.2 
V 


10H - 
-3mA 
2.4 
3.3 


VOH 
VCC = 4.5V 
10H = -15mA 
2 
3.1 
V 


VCC = 4.75 V 
10H = -3mA 
2.7 


VOL 
VCC - 4.5V 
10H - 64mA 
0.42 
0.55 
V 


10ZH 
VCC = OVt05.5V, 
Vo = 2.7V 
50 
mA 


'OZL 
VCC = OVt05.5V, 
Vo = 0.5V 
-50 
I"A 


G at 0.8 V, 
I VCC - 0 V to 2.3 V (power up) 
±50 
10Z 
Vo = 2.7VorO.5V 
I VCC = 1.8VtoOV(powerdown) 
±50 
I"A 


II 
VCC - OVt05.5V, 
V, - 
5.5V 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
V, - 
2.7V 
20 
I"A 


~ 


-1 
mA 


IlL 
Any A 
VCC = 5.5 V, 
VI = 0.5V 
-1.6 
mA 


lost 
VCC = 5.5 V, 
Vo - 0 
-100 
-225 
mA 


'CCL 
VCC = 5.5V 
23 
43 
mA 


ICCH 
VCC - 
5.5V 
53 
85 
mA 


ICCZ 
VCC - 
5.5V 
4 
10 
mA 


Ci 
VCC = 5V, 
VI = 2.5VorO.5V 
6 
pF 


Co 
Vcc 
= 5V, 
VI = 2.5VorO.5V 
11 
pF 


t All typical values are at VCC = 5 V, TA = 25"C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


VCC - 
SV, 
VCC = 4.SV to S.SV, 


CL = SOpF, 
CL = SOpF 


FROM 
TO 
Rl = soon, 
Rl = soon, 


PARAMETER 
R2 = soon, 
R2 = soon, 
UNIT 
(INPUT) 
(OUTPUT) 
TA = 2S"C 
TA = MINTO MAXt 


'BCT241 
TA = 
-40"Clo8S"C 
TA = O"C10 70"C 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


tPLH 
0.5 
4.5 
0.5 
5.2 
0.5 
4.9 


tPHL 
A 
Y 
1 
S.4 
ns 
1 
6.3 
1 
5.9 


tPZH 
GorG 
1 
7.8 
1 
9.1 
1 
8.7 


tPZL 


Y 
ns 
1 
8.6 
1 
10 
1 
9.4 


tPHZ 
GorG 
1 
6.8 
1 
8.4 
1 
8.1 


tPLZ 
Y 
ns 
1 
8.1 
1 
11 
1 
9.9 
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INSTRUMENTS 


SN64BCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


• 
3-State True Outputs 
Drive Bus Lines or 
Buffer 
Memory 
Address 
Registers 


• 
High-Impedance 
State During 
Power Up and 
Power 
Down 


• 
P-N-P Inputs 
Reduce 
DC Loading 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICCl 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages 
and Standard 
Plastic 


. 300-mil DIPs 


description 


These 
octal 
buffers 
and 
line 
drivers 
are 
designed 
specifically 
to 
improve 
both 
the 
performance 
and density of three-state 
memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 
Taken together with 
the 
'BCT240 
and 
'BCT241, 
these 
devices 
provide the choice of selected combinations 
of 
inverting 
outputs, 
symmetrical 
G 
(active-low 
output 
control) 
inputs, 
and 
complementary 
G 
and G inputs. 


The 
outputs 
are 
in 
a 
high-impedance 
state 
during 
power 
up and 
power 
down 
while 
the 
supply voltage is less than approximately 
3 V. 


The 
SN64BCT244 
is 
characterized 
for 
operation from - 40·C to 8S·C. 


OUTPUT 
DATA 
CONTROL 
INPUT 
OUTPUT 


1G,2G 
A 
Y 


H 
X 
Z 


L 
L 
L 


L 
H 
H 


DW OR N PACKAGE 


(TOP VIEW) 


lG 
20 
Vcc 
lAl 
19 
2G 


2Y4 
18 
lYl 


lA2 
17 
2A4 


2Y3 
5 
16 
lY2 


lA3 
6 
15 
2A3 


2Y2 
7 
14 
lY3 


lA4 
8 
13 
2A2 


2Yl 
9 
12 
lY4 
GND 
10 
11 
2Al 


logic 
symbolt 


lG 


lAl 
118) 1Yl 


lA2 
116) 1Y2 
lA3 
(141 1Y3 
lA4 
112) 1Y4 


2G 


2Al 
1111 
191 2Yl 


2A2 
(13) 
(7) 
2Y2 


2A3 
(151 
(51 2Y3 
2A4 
(17) 
131 2Y4 


PRODUCTION 
DATA documents 
contain 
infonnatlon 
current 
as of 
publication 
date. Products 
conform 
to specifICation. 
pet' the terms 
of Tex88 
Instrument1 
standard 
warranty. 
Production 
processing 
does 
not necessarily 
include 
testing 
of all parameters. 
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SN64BCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 7 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 7 V 
Voltage applied to any output in the disbled or power-off state.... 
..... 
... .. ... ... ... 
-0.5 
V to 5.5 V 
Voltage applied to any output in the high state. 
. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 
- 0.5 V to VCC 
Current into any output in the low state 
..........................•........................ 
128 mA 
Operating free-air temperature 
range. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 
- 40·C to 85·C 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only, 


and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


TEXAS 
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SN64BCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


11K 
Input clamp 
current 
-18 
mA 


10H 
High-level 
output 
current 
-15 
mA 


10L 
Low-level 
output 
current 
64 
mA 


TA 
Operating 
free-air 
temperature 
40 
85 
·c 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC 
- 
4.5V, 
11- 
-18mA 
-1.2 
V 


IIOH 
- 
-3mA 
2.4 
3.3 
VOH 
VCC 
~ 4.5V 
IIOH 
- 
15mA 
2 
3.1 
V 


VOL 
VCC 
- 
4.5V 
IIOL 
- 
64mA 
0.42 
0.55 
V 


II 
VCC 
- 
5.5 V, 
VI - 
5.5V 
0.1 
mA 


IIH 
VCC 
- 
5.5 V, 
VI- 
2.7V 
20 
p.A 


IlL 
VCC 
- 
5.5 V, 
VI - 
0.5V 
-1 
mA 


10ZH 
VCC 
- 
OVt05.5V, 
VO - 
2.7V 
50 
p.A 


10ZL 
VCC 
- 
OVt05.5V, 
Vo 
~ 
0.5V 
-50 
p.A 


GatO.8V, 
I VCC 
- 
0 V to 2.3 V (power 
up) 
±50 
10Z 
Vo = 2.7VorO.5V 
I VCC 
- 
1.8 V to 0 V (power 
down) 
±50 
p.A 


10S* 
VCC 
- 
5.5V, 
Vo 
- 
0 
-100 
-225 
mA 


ICCH 
I Outputs 
high 
23 
40 
mA 


ICCL 
VCC 
~ 
5.5V 
I Outputs 
low 
53 
80 
mA 


ICCS 
I Outputs 
disabled 
4 
10 
mA 
t All typical 
values 
are at VCC 
~ 
5 V, TA ~ 
25·C. 


* ~ot 
more 
than 
one output 
should 
be shorted 
at a time, 
and the duration 
of the short 
circuit 
should 
not exceed 
one second. 


Vcc 
- 
5V, 
VCC 
- 
4.5 V to 5.5 V, 


CL = SOpF, 
CL = SOpF, 


FROM 
TO 
R1 
~ soon, 
R1 = 500n, 


PARAMETER 
R2 = 500n, 
R2 = soon, 
UNIT 
(IN Pun 
(OUTPUn 
TA = 2S'C 
TA = MIN TO MAX§ 


'BCT244 
SN64BCT244 


MIN 
TYP 
MAX 
MIN 
MAX 


tPLH 
1.2 
2.5 
4.4 
0.9 
5.3 


tPHL 
A 
Y 
ns 
1.7 
3.2 
5 
1.4 
6 


tPZH 
G 
2 
5.7 
7.8 
2 
9 


tPZL 


Y 
2 
ns 
5.9 
8.1 
2 
9.4 


tPHZ 
G 
2 
5.4 
6.7 
2 
8 


tPLZ 


Y 
ns 
2 
6.1 
7.6 
2 
9.8 
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." 
INSTRUMENTS 


SN64BCT245 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


• 
BiCMOS Design SUbstantially 
Reduces 
Standby 
Current 


• 
3-State True Outputs 
Drive Bus Lines 
Directly 


• 
High-Impedance 
State During 
Power 
Up and 
Power 
Down 


• 
ESD Protection 
Exceeds 
2000 V per 
MIL-STD-883C 
Method 
3015 


• 
Package 
Options 
Include 
Plastic "Small 
Outline" 
Packages 
and Standard 
Plastic 
300-mil 
DIPs 


description 


These octal bus transceivers 
are designed for 
asynchronous 
communication 
between 
data 
buses. 
Implementing 
the 
control 
function 
minimizes external timing requirements. 


The devices allow data transmission from the A 
bus to the B bus or from the B bus to the A 
bus 
depending 
upon 
the 
logic 
level 
at 
the 
direction 
control 
(DIR) input. The enable 
input 
(<3) can disable 
the device so that the buses 
are effectively isolated. 


The 
outputs 
are 
in 
a 
high-impedance 
state 
during 
power 
up and 
power 
down 
while 
the 
supply voltage is less than approximately 
3 V. 


The 
SN64BCT245 
is 
characterized 
for 
operation 
from 
- 40·C 
to 
85·C 
and 
O·C to 
lO·C. 


DIRECTION 
ENABLE 
CONTROL 
OPERATION 
G 
DIR 
L 
L 
B data to A bus 
L 
H 
A data to B bus 


H 
X 
Isolation 


DW OR 
N PACKAGE 


(TOP 
VIEW) 


DIR 
Al 
A2 
A3 
A4 


A5 
A6 


A7 
A8 
GND 


Vcc 
G 
Bl 


B2 


B3 
B4 


B5 
B6 


B7 


B8 


1 U20 


2 
19 


3 
18 


4 
17 
5 
16 
6 
15 


7 
14 


8 
13 
9 
12 


10 
II 


PROOUCTIONDATAdoeurnentt contI6n Infonnltion cwrent. 
of 


pWIcation date. Producb eonfonn to apedfleationl ptf the tenns 
of T.I&I 
InstrumentIltandIrd 
warranty. Production proceutng 
doH not neceMIIrVyIndude ttttlng 
01.n plramettR. 
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SN64BCT245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range (see Note 1) 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. 
. . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Current into any output in the low state 
128 mA 
Operating free-air temperature range: 
, 
,.................. 
- 40·C to 85·C 
Storage temperature 
range .,.................................................... 
- 65·C to 150·C 


t Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only, 


and functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
Voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


11K 
Input clamp 
current 
-18 
mA 


A1-A8 
-3 
mA 
IOH 
High-level 
output 
current 
81-88 
15 
mA 


At-A8 
24 
mA 
IOL 
Low-level 
output 
current 
81-88 
64 
mA 


TA 
Operating 
free-air 
temperature 
-40 
85 
·C 


TEXAS .." 
INSTRUMENlS 


SN64BCT245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range, Vcc 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC - 
4.5V, 
IIK- 
-18mA 
-1.2 
V 


Any A 
IOH ~ -1 mA 
2.5 
3.4 


VOH 
VCC ~ 4.5V 
10H ~ -3mA 
2.4 
3.3 
V 
AnyB 
10H ~ -15mA 
2 
3.1 


Any A 
10L ~ 24mA 
0.35 
0.5 


VOL 
AnyB 
VCC ~ 4.5V 
10L ~ 64mA 
0.42 
0.55 
V 


GatO.8V, 


Vo - 
2.7V 
70 
/LA 
Power up 
VCC = Ot02.3V 
Va ~ 0.5V 
-0.65 
mA 
10Z 
Va ~ 2.7V 
70 
/LA 
Power down 
G at 0.8 V, 
VCC = 2VtoO 
Va = 0.5V 
-0.65 
mA 


III 
A and B 
VCC ~ OVt05.5V, 
VI = 5.5V 
1 


DIRandG 
VCC - 
OVt05.5V, 
VI - 
5.5V 
0.1 
mA 


IIHI 


A and B 
70 


DIR andG 
VCC ~ 5.5 V, 
VI ~ 2.7V 
20 
/LA 


A and B 
-0.65 
IlL 
DIRandG 
VCC = 5.5 V, 
VI ~ 0.5V 
-1.2 
mA 


10S§ 
Any A 
-60 
-150 


AnyB 
VCC ~ 5.5 V, 
Vo = 0 
-100 
-225 
mA 


ICCH 
VCC - 
5.5 V, 
See Note 2 
36 
57 


'CCL 
Vcc - 
5.5 V, 
See Note 2 
57 
90 
mA 


ICCZ 
VCC ~ 5.5V 
10 
15 


Cin 
I GandDIR 
7 


CIO I AtoB 
VCC ~ 5V, 
VI ~ 2.5VorO.5V 
9 
pF 


CIO 
I BtoA 
12 
t All typical values are at VCC ~ 5 V, TA ~ 25·C. 
I For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
NOTE 2: ICCH and ICCL are measured in the A to B mode. 


Vcc = SV, 
VCC = 4.SVtos.SV, 
CL = SOpF, 
CL = SOpF, 


PARAMETER 
FROM 
TO 
R1 = soon, 
R1 = soon, 


(INPun 
(OUTPUn 
R2 = soon, 
R2 = soon, 
UNIT 


TA = 2S'C 
TA = 40"C to 8S'C 
TA = O"Cto 70"C 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


tPLH 
1 
6 
1 
7.2 
1 
7 


tPHL 
AorB 
BorA 
1.5 
6.6 
1.5 
ns 
7.6 
1.5 
7 


tPZH 
G 
1.5 
9.4 
1.5 
11.2 
1.5 
10.9 


tPZL 
AorB 
1.5 
10.2 
ns 
1.5 
11.8 
1.5 
11.6 


tPHZ 
G 


1.5 
8.3 
1.5 
9.7 
1.5 
9.3 


tPLZ 
AorB 
ns 
1.5 
7.8 
1.5 
9.6 
1.5 
9.1 


TEXAS ", 
INSTRUMENTS 


SN64BCT306 
DUAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
High-Impedance 
State During 
Power 
Up and 
Power 
Down 


• 
P·N-P Inputs 
Reduce 
DC Loading 


• 
State-of-the-Art 
BICMOS Design 
Substantially 
Reduces 
Standby 
Current 


• 
ESD Protection 
Exceeds 
2000 V per 
MIL-STD-883C 
Method 
3015 


• 
Package 
Options 
Include 
"Small 
Outline" 


Packages, 
and Standard 
Plastic 
DIPs 


description 


These 
dual 
buffers 
and 
line 
drivers 
are 
designed 
specifically 
to 
improve 
both 
the 
performance 
and density 
of 3-state 
memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 


The 
SN64BCT306 
is 
characterized 
for 
operation 
from 
- 40·C to 
85·C and O·C to 
lO·C. 


OUTPUT 
DATA 


ENABLE 
INPUT 
OUTPUT 


G 
A 
Y 


H 
X 
Z 
L 
L 
L 
L 
H 
H 


D OR P PACKAGE 


(TOP 
VIEW) 
1<3[]82Y 
VC.f 
2 
7 
lA 
2G 
3 
6 
GND 


2A 
4 
5 
1Y 


logic symbolt 


lG~EN 
J 
1A l-f..... 
--... 
v~!---L1Y 
----- 


22G 
A~ 
•• E_N_••••.•..•.J.. 
~~ 
V_~I--L 2Y 


logic diagram (positive 
logic) 
::+" 
:~" 
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SN64BCT306 
DUAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 7 V 
Input voltage range .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state... 
..... 
..... 
..... 
... . 
-0.5 
V to 5.5 V 
Voltage applied to any output in the high state...................................... 
-0.5 
V to VCC 
Current into any output in the low state 
128 mA 
Operating free-air temperature 
range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 
- 40·C to 85·C 
Storage temperature 
range 
- 65·C to 150·C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
V 


Vll 
low-level input voltage 
0.8 
V 


11K 
Input clamp current 
-18 
mA 


10H 
High-level output current 
-15 
mA 


10l 
low-level output current 
64 
mA 


TA 
Operating free-air temperature 
-40 
85 
'c 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYP* 
MAX 
UNIT 


VIK 
VCC - 
4.5 V, 
11- 
18mA 
1.2 
V 


IIOH - 
-3mA 
2.4 
3.3 
VOH 
VCC ~ 4.5V 
IIOH - 
-15mA 
2 
3.1 
V 


Val 
VCC ~ 4.5V 
IIOH ~ 64mA 
0.42 
0.55 
V 


10lH 
VCC - 
OVt05.5V, 
Va - 
2.7V 
50 
mA 


lOll 
VCC - 
OVt05.5V, 
Va - 0.5V 
-50 
p.A 


G at 0.8 V, 
I VCC - 
0 V to 2.3 V (power up) 
±50 
p.A 
10l 
Va = 2.7 VorO.5 V I VCC ~ 1.8 Vto 0 V (power down) 
±50 
p.A 


II 
VCC - 
OVt05.5V, 
VI - 
5.5V 
0.1 
mA 


IIH 
VCC - 
5.5V, 
VI - 
2.7V 
20 
p.A 


III 
VCC - 
5.5V, 
VI - 0.5V 
-1 
mA 
10S§ 
VCC - 
5.5V, 
Va ~ OV 
-100 
-225 
mA 


ICCl 
Vec - 
5.5V 
53 
80 
mA 


lecH 
Vec - 
5.5V 
23 
40 
mA 


ICCl 
VCC - 
5.5V 
4 
10 
mA 
* All typical values are at VCC ~ 5 V, TA = 25'C. 
§Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


TEXAS .• 
INSTRUMENTS 


SN64BCT306 
DUAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


VCC - sv, 
Vcc 
- 
4.S V to s.sv, 


CL = SOpF, 
CL = SOpF, 


FROM 
TO 
Rl = soon, 
Rl = soon, 
UNIT 
PARAMETER 
(INPUn 
(OUTPUn 
R2 = soon 
R2 = soon 


TA = 2S·C 
TA = -40"Ct08S·C 
TA = O"Cto 70·C 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


IPLH 
1.2 
4.4 
0.9 
5.3 
0.7 
S 


IPHL 
A 
Y 
1.7 
5 
1.4 
6 
5.5 
ns 
1.4 


IPZH 
~ 
2 
7.8 
2 
9 
2 
8.7 


IPZL 


Y 
2 
8.1 
2 
9.4 
2 
8.9 
ns 


IPHZ 
~ 
2 
6.7 
2 
8 
2 
7.7 


IpLZ 
Y 
2 
7.6 
2 
9.8 
2 
8.9 
ns 


TEXAS ." 
INSTRUMENTS 


SN64BCT373 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


OW OR N PACKAGE 


(TOP 
VIEW) 
• 
8-Latches in a Single Package 


• 
Full Parallel Access for Loading 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces ICC 


• 
3-State True Outputs Drive Bus Lines or 
Buffer Memory Address Registers 


• 
High-Impedance 
State During Power Up and 
Power Down 


• 
ESD Protection 
Exceeds 2000 V per 
MIL-STD-883C, 
Method 3015 


• 
Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 


OE 
vcc 
10 
80 
10 
80 
20 
70 
20 
70 
30 
60 
30 
7 
14 
60 
40 
8 
13 
50 
40 
12 
50 
GNO 
10 
11 
C 


description 


These 
octal 
latches 
feature 
3-state 
outputs 
designed 
specifically 
for driving highly capaci- 


tive or relatively low-impedance 
loads. They are 
particularly 
suitable 
for 
implementing 
buffer 


registers, 
I/O 
ports, 
bidirectional 
bus drivers, 


and working registers. 


The eight latches 
of the 'SCT373 
are transparent 
Ootype latches. While the enable (C) is high, the Q 
outputs will follow the data (0) inputs. When the enable is taken low, the Q outputs are latched at the 
levels that were set up at the 0 inputs. 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either a normal logic state 
(high or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load 
nor drive the 
bus lines significantly. 
The high-impedance 
third state 
and increased 
drive provide 
the 
capability to drive the bus lines in a bus-organized system without need for interface components. 


The output enable (OE) does not affect the internal operations of the latches. Old data can be retained or 
new data can be entered while the outputs are off. 


The outputs are in a high-impedance 
state during power up and power down when the supply voltage is 
less than approximately 
3 V. 


The SN64SCT373 
is characterized 
for operation from - 40·C to 8S·C. 


INPUTS 
OUTPUT 


OE 
ENABLEC 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


TEXAS 
~ 
INSTRUMENTS 


SN64BCT373 
OCTAL O·TYPE TRANSPARENT 
LATCHES WITH 3·STATE OUTPUTS 


logic symbolt 


OE 


c 


10 
10 


20 
20 


3D 
30 


40 
40 


50 
13 
12 
50 


60 
14 
15 
60 


70 
17 
16 
70 


80 
18 
19 
80 


4 
2Q 
20 


30 
7 


40 
8 


50 
13 


60 
14 


70 
17 


80 
18 


absolute 
maximum 
ratings 
over operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)* 


Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 7 V 
Input voltage, (see Note 1) 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 7 V 
Voltage applied to any output in the high state. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to VCC 
Input clamp current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 30 mA 
Current into any output in the low state 
128 mA 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 40·C to 85·C 
Storage temperature 
range 
- 65·C to 150·C 


* Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum·rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
negative-voltage 
rating 
may be exceeded 
if the input 
clamp 
current 
rating 
is observed. 


TEXAS ." 
INSTRUMENTS 


SN64BCT373 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


03251, JUNE 1990- TI0290 


~ 
recommended operating conditions 
o 
C 
Co-I 
.":II 
rn 


~ 
electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
rn otherwise noted 


== 


MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply voltage 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
V 


VIL 
Low-level input voltage 
0.8 
V 


11K 
Input clamp current 
-18 
V 


IOH 
High-level output current 
15 
mA 


IOL 
Low-level outpu1current 
64 
mA 


TA 
Operating free-air temperature 
-40 
85 
·c 


PARAMETER 
TEST CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC - 4.5 V, 
11- -18mA 
-1.2 
V 


IIOH - 
-3mA 
2.4 
3.3 
VOH 
VCC ~ 4.5V 
IIOH~-15mA 
2 
3.1 
V 


VOL 
VCC - 
4.5V 
IIOL - 
64mA 
0.42 
0.55 
V 


VOlH 
VCC - 
Ot05.5V, 
Va - 
2.7V 
50 
p.A 


ValL 
Vcc = Ot05.5V, 
Vo = 0.5V 
-50 
p.A 


OE at 0.8 V, 
I VCC - 
0 to 2.35 V (power up) 
±50 
IOl 
Va ~ 2.7VorO.5V 
I Vcc 
- 2 V to 0 (power down) 
±50 
p.A 


II 
Vcc ~ 5.5V, 
VI ~ 5.5V 
0.4 
mA 


IIH 
VCC - 
5.5V, 
VI - 2.7V 
20 
p.A 


IlL 
VCC - 
5.5V, 
VI- 
0.5V 
-0.6 
mA 


lOSt 
VCC - 
5.5V, 
Va - 0 
-100 
-225 
mA 


ICCL 
VCC ~ 5.5V 
37 
60 
mA 


ICCH 
VCC - 
5.5V 
2 
5 
mA 


ICCl 
VCC - 
5.5V 
5 
8 
mA 


Ci 
Vcc - 
5V, 
VI- 
2.5VorO.5V 
6 
pF 


Co 
VCC - 
5V, 
Va - 2.5VorO.5V 
11 
pF 
t All typical values are at VCC ~ 5 V, TA ~ 25·C. 
* Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 


Vcc 
- 
SV, 
V = 4.SVloS.SV 
TA = 2S'C 


TA - 
-40"C 
TA - 
O"C 
UNIT 


'BCT373 
108S'C 
1070'C 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
tsu 
Setup time, data before enable C ./. 
2 
2 
2 
ns 
th 
Hold time, data after enable C ./. 
5.5 
5.5 
5.5 
ns 
tw 
Pulse duration, enable C high 
7.5 
7.5 
7.5 
ns 


TEXAS 
• 
INSTRUMENTS 


SN64BCT373 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


VCC = 5V, 
Vcc 
= 4.5 V to 5.5 V, 
CL = 50pF, 
R1 = 500 fl, 
CL = 50pF, 


FROM 
TO 
R1 = 500 fl, 
PARAMETER 
R2 = 500 fl, 
UNIT 
(INPUn 
(OUTPUn 
TA = 25'C 
R2 = 500 fl 


'BCT373 
TA = 
-40'C 
TA = O'C 
to 85'C 
to 70'C 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


IpLH 
2 
5.9 
7.7 
1.5 
10.1 
2 
9.3 


IPHL 
0 
AnyQ 
2 
6.7 
8.5 
ns 
1 
10.3 
1.5 
9.5 


IPLH 
2 
6.2 
8.2 
2 
10.1 
2 
9.3 


IPHL 
C 
AnyQ 
ns 
2 
5.9 
7.8 
2 
9.2 
2 
8.8 


tPZH 
OE 
1 
7.8 
9.6 
1 
12.3 
1 
11.8 


IPZL 
AnyQ 
1 
8.2 
10.2 
1 
12.5 
1 
12 
ns 


IpHZ 
OE 
1 
4.9 
6.6 
1 
7.4 
1 
7 


IPLZ 
AnyQ 
1 
5 
6.7 
1 
8.1 
1 
7.4 
ns 


TEXAS 
• 
INSTRUMENTS 


SN64BCT374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
TI025&-JUNE 
1990 


OW OR N PACKAGE 


(TOP 
VIEW) 
• 
8 D-Type Flip-Flops 
in a Single Package 


• 
Full Parallel Access 
for Loading 


• 
Buffered 
Control 
Inputs 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICC 


• 
3-State True Outputs 
Drive Bus Lines or 
Buffer 
Memory 
Address 
Registers 


• 
High-Impedance 
State During 
Power Up and 
Power 
Down 


• 
ESD Protection 
Exceeds 
2000 V Per 
MIL-STD-883C 
Method 
3015 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages 
and Standard 
Plastic 
300-mll DIPs 
INPUTS 
OUTPUT 


OE 
ClK 
0 
Q 


L 
i 
H 
H 


L 
i 
L 
L 


L 
L 
X 
00 


L 
H 
X 
00 


L 
.!- 
x 
xo 


H 
X 
X 
Z 


description 


These 
octal 
flip-flops 
feature 
3-state 
outputs 
designed 
specifically 
for 
driving 
highly 
capacitive 
or 
relatively 
low-impedance 
loads. 


They are particularly 
suitable for implementing 
buffer 
registers, 
I/O 
ports, 
bidirectional 
bus 
drivers, and working registers. 


The eight flip-flops 
of the 'BCT374 
are edge- 
triggered 
D-type 
flip-flops. 
On 
the 
positive 
transition of the clock, the Q outputs are set to 
the 
logic 
levels 
that 
were 
set 
up at the 
D 


inputs. 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either a normal logic state 
(high or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load 
nor drive the bus lines significantly. 
The high-impedance 
third state 
and increased 
drive provide 
the 
capability to drive bus lines without need for interface or pull up components. 


The output-enable 
(0E) does not affect the internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance 
state. 


The outputs are in a high-impedance 
state during power up and power down when the supply voltage is 
less than approximately 
3 V. 


The SN64BCT374 
is characterized for operation from -40·C 
to 85·C and O·C to 70·C. 


PRODUCT PREVIEW documentl 
contain 
Information 
on productl 


In the fOrmItIve 
Of design 
phase 01 devtlopment 
ChnctenaUc 


dItI and other apecIf\cItlon. Ire deltan goaII. Tell.' Instrument, 
reMfVeI 
the right 
to chIngt 
or discOntinue these produett 


wtthout 
notice. 
TEXAS .• 
INSTRUMENTS 


SN64BCT374 
OCTAL D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
TI0256-JUNE 
1990 


logic diagram 
(positive 
logic) 
3= 
UJ- 
DE 
> 
UJ 
eLK 
a: 


2 
Q. 


10 
~ 
10 
0 
::) 
5 
C 
20 
0 
20 
a: 
Q. 


6 
30 
3D 


9 
40 
40 


12 
50 
50 


15 
60 
60 


16 
70 
70 


19 
80 
80 


absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted)* 


Supply voltage, VCC 
.. . .. 
.. 
. 
-0.5 
V to 7 V 
Input voltage (see Note 1) 
-0.5 
V to 7 V 
Voltage applied to any output in the disabled or power-off state. 
. . . . . . • . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to VCC 
Input clamp current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 30 mA 
Current into any output in the low state 
128 mA 
Operating free-air temperature 
range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 40°C to 85°C 
Storage temperature 
range 
- 65°C to 150°C 


* Stresses 
beyond 
those 
listed under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


NOTE 
1: The 
input 
negative-voltage 
rating 
may be exceeded 
if the input-clamp-current 
rating 
is observed. 


TEXAS 
." 
INSTRUMENTS 


SN64BCT374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
JUNE 199G- TI0256 


~ 
recommended operating conditions 
o 
C 
Co 
-t 
." 
:%JrnS electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
rn otherwise noted) 
=e 


MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply voltage 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
V 


Vil 
low-level input voltage 
0.8 
V 


11K 
Input clamp current 
-18 
mA 


10H 
High-level output current 
-15 
mA 


10l 
low-level output current 
64 
mA 


TA 
Operating free-air temperature 
-40 
85 
·C 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC - 4.5 V, 
11- 
18mA 
1.2 
V 
IIOH - 
-3mA 
2.4 
3.3 
VOH 
VCC = 4.5V 
IIOH - 
-15mA 
2 
3.1 
V 


VOL 
VCC - 
4.5V 
II0l 
- 64mA 
0.42 
0.55 
V 


10lH 
VCC - 
OVt05.5V, 
Vo - 
2.7V 
50 
",A 
lOll 
VCC - 
0 V to 5.5 V, 
Vo - 0.5V 
-50 
",A 
OE at 0.8 V, 
I VCC = 0 V to 2.35 V (power up) 
±50 
10l 
Vo = 2.7VorO.5V 
I VCC - 2VtoOV(powerdown) 
±50 
",A 


II 
VCC - 
5.5 V, 
VI- 
5.5V 
0.4 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7V 
20 
",A 
III 
VCC = 5.5 V, 
VI = 0.5V 
-0.6 
mA 


lOSt 
VCC - 
5.5 V, 
Vo - OV 
-100 
-225 
mA 


'CCl 
VCC - 
5.5V 
37 
60 
mA 


ICCH 
VCC - 
5.5V 
2 
5 
mA 


ICCl 
VCC - 
5.5V 
5 
8 
mA 


Ci 
VCC - 
5V, 
VI- 
2.5VorO.5V 
6 
pF 


Co 
VCC - 
5V, 
Vo - 
2.5VorO.5V 
10 
pF 
t All typical values are at VCC = 5 V, TA = 25·C. 
* Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 


Vcc 
- 
SV. 
VCC = 4.SVloS.SV 
TA = 2S·C 


TA 
- 
40·C 
TA 
- 
O·C 
UNIT 
'BCT374 
lo8S·C 
lo70"C 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
70 
70 
70 
MHz 
tsu 
Setup time, Data before ClK i 
6.S 
6.5 
6.5 
ns 
th 
Hold time, Data before ClK i 
0 
0 
0 
ns 
tw 
Pulse duration, ClK high 
7 
8 
7 
ns 


TEXAS 
." 
INSTRUMENTS 


SN64BCT374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
TI0256-JUNE 
1990 


VCC - 
SV, 
vcc 
= 4.5 V to 5.5 V, 
CL = 50 pF, 
R1 = soon, 
CL = SOpF, 


FROM 
TO 
R1 = soon, 
PARAMETER 
R2 = 500 n, 


(INPUn 
(OUTPUn 
TA = 25°C 
R2 = soon 
UNIT 


'BCT374 
TA = 
-400Ct08SoC 
TA = OOCto 700C 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
70 
70 
70 
MHz 


tPlH 
2 
7.2 
9.1 
2 
11.6 
2 
10.6 


tPHl 
elK 
Q 
2 
7.1 
8.8 
2 
10.6 
10 
ns 
2 


IPZH 
OE 
1 
8.3 
10.1 
1 
12.7 
1 
12.3 


IPZl 
Q 
1 
8.6 
10.6 
1 
13 
1 
12.7 
ns 


IPHZ 
OE 
1 
4.7 
6.3 
1 
7.1 
1 
6.8 


IPLZ 


Q 
1 
4.8 
6.3 
1 
7.5 
1 
6.8 
ns 


TEXAS ." 
INSTRUMENTS 


SN64BCT541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


• 
State-of-the-Art 
BiCMOS Design 
Significantly Reduces ICCl 


• 
3-State True Outputs Drive Bus Lines or 
Buffer Memory Address Registers 


• 
High-Impedance 
State During Power Up and 
Power Down 


• 
P-N-P Inputs Reduce DC Loading 


• 
Data Flow-Through 
Pinout (All Inputs on 
Opposite Side from Outputs) 


• 
Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 


description 


These octal buffers and line drivers are de- 
signed to have the performance of the popular 
SN64BCT240 series and, at the same time, 
offer 
a 
pinout 
with 
inputs 
and 
outputs 
on 
opposite sides of the package. This arrange- 
ment 
greatly 
enhances 
printed-circuit-board 
layout. 


The three-state control gate is a 2-input AND 
gate with active-low inputs so that if either G1 
or G2 is high, all eight outputs are in the high- 
impedance state. 


The outputs are in the high-impedance state 
during power up and power down while the 
supply voltage is less than approximately 3 v. 


The SN64BCT541 
is characterized 
for oper- 
ation from - 40·C to 85·C. 


INPUTS 
OUTPUT 


G1 
G2 
A 
y 


L 
L 
L 
L 
L 
L 
H 
H 
H 
X 
X 
Z 


X 
H 
X 
Z 


ow OR 
N PACKAGE 


(TOP 
VIEW) 


G1 


A1 
A2 


A3 
A4 
A5 


A6 
A7 
AB 
GND 


Vcc 
G2 
Y1 


Y2 
Y3 


Y4 
Y5 
Y6 


Y7 


YB 


TEXAS 
." 
INSTRUMENTS 


A1 
(21 
I> 
'V 
(lS) 
Y1 


(3) 
(17) 
Y2 
A2 


A3 
(41 
(16) 
Y3 


A4 
IS) 
(15) 
Y4 


AS 
(6) 
(14) 
Y5 


A6 
(7) 
(13) 
Y6 


A7 ISI 
(12) 
Y7 


AS (9) 
Ill} 
YS 


PRODUCT 
PREVIEW 
documents 
contain 
Information 
on products 


in the formative 
or deslgn 
phase 
of development. 
Characterlstlc 


dati and other spectflcatlon. are dealgn 90811. Tel'a 
Instrument. 


retef'Vn 
the 
right to 
change 
or 
discontinue 
these 
products 


without 
notICe. 


SN64BCT541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


SCBS031-TI0211-D3254, 
FEBRUARY 1989 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage, VCC .. ,........................................................... 
-0.5 
V to 7 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. 
. . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 
Voltage applied to any output in the high state. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to VCC 
Current into any output in the low state ............•...................................... 
128 mA 
Operating free-air temperature 
range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 40°C to 85°C 
Storage temperature 
range 
- 65°C to 150°C 


* Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only 
and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 


not implied. 
Exposure 
to absolute·maximum·rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low·level 
input voltage 
0.8 
V 


11K 
(nput clamp 
current 
-18 
mA 


IOH 
High·level 
output 
current 
-15 
mA 


IOL 
Low·level 
output 
current 
64 
mA 


TA 
Operating 
free· air temperature 
-40 
85 
·c 
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SN64BCT541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


03254, FEBRUARY 1989-TI0211-SCBS031 


~ 
electrical characteristics 
over recommended operating free-air temperature range (unless 
o otherwise noted) 
C 
Co 
-t 


"'U:0 
m 
:$ 
m:e 


PARAMETER 
TEST CONDITIONSt 
MIN 
TYP* 
MAX 
UNIT 


VIK 
Vee - 4.5 V, 
II - 
-18mA 
-1.2 
V 


Vee - 
4.5V 
IIOH - 
-3mA 
2.4 
3.3 
VOH 
IIOH=-15mA 
2 
3.1 
V 


VOL 
Vee - 4.5V 
!IOL - 64mA 
0.42 
0.55 
V 


'OZH 
Vee - 
OVt05.5V, 
Va - 
2.7V 
50 
p.A 


10ZL 
Vee - OVt05.5V, 
Va - 
0.5V 
• 
50 
p.A 
G at 0.8 V, 
I Vee - 0 V to 2.35 V (power up) 
±50 
10Z 
Va = 2.7VorO.5V 
I Vee - 2VtoO(powerdown) 
±50 
p.A 


II 
Vee - 
5.5V, 
VI - 
7V 
0.1 
mA 


IIH 
Vee - 
5.5V, 
VI - 
2.7V 
20 
p.A 


IlL 
Vee - 
5.5 V, 
VI - 
0.5V 
-0.6 
mA 
10SI 
Vee - 
5.5V, 
Va - 0 
100 
-225 
mA 


leeL 
Vee - 
5.5V 
47 
72 
mA 


leeH 
Vee - 
5.5V 
27 
40 
mA 


leez 
Vee - 
5.5V 
5 
7 
mA 


ei 
Vee - 
5V, 
VI- 
2.5VorO.5V 
5 


Co 
Vee - 
5V, 
VI - 2.5VorO.5V 
10 
pF 


Vcc 
- 
5V. 
VCC - 
4.5 V to 5.5 V. 
CL = 50 pF. 
CL = 50pF, 


PARAMETER 
FROM 
TO 
Rl 
= 5000, 
Rl = 5000, 


(INPUn 
(OUTPUn 
R2 = 5000, 
R2 = 5000, 
UNIT 


TA = 25'C 
TA = MIN to MAXt 
MIN 
TYP 
MAX 
MIN 
MAX 


tPLH 
2.1 
3.7 
5.3 
1.7 
6.3 


tPHL 
A 
Y 
3.7 
5.5 
7.5 
3.2 
8.7 
ns 


tPZH 
G 
5.3 
7.2 
9.3 
4.4 
11 


tPZL 
Y 
6 
8 
10.4 
5.4 
12.4 
ns 


tpHZ 
G 
3.5 
5.6 
7.6 
3 
9.1 


tPLZ 
Y 
3.4 
5.2 
7.2 
3 
9.4 
ns 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at Vee = 5 V, TA = 25' e. 
1Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICCl 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
ESD Protection 
Exceeds 
2000 V per 
MIL·STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
"Small-Outline" 
Packages 
and Standard 
300-mll DIPs 


description 


The SN64BCT543 
is a noninverting 
octal 
bus 
transceiver. 
It 
contains 
two 
sets 
of 
D-type 
latches for temporary storage of data flowing in 
either 
direction. 
Separate 
latch-enable 
(LEAB 
and LEBA) and output-enable 
(GAB and GBA) 
inputs 
permit 
independent 
control 
for 
either 
direction of data flow. 


When the A-to-B 
chip enable 
(CEAB) is high, 
the 
latches 
are 
in storage 
mode 
and 
the 
B 
outputs are in the high-impedance 
state. When 
CEAB is low, latch characteristics 
and B-output 
functionality 
are controlled 
by LEAB and GAB 
as follows: 


-when 
LEAB 
is 
low, 
the 
latches 
are 
transparent; 
taking 
LEAB 
high stores 
the 
data present at the A inputs. 


-when 
GAB is low, the B outputs are active 
(high or low logic level) and reflect the data 
present in the A-to-B latches; when GAB is 
high, 
the 
B 
outputs 
are 
in 
the 
high- 
impedance state. 


B-to-A 
data flow 
is controlled 
via the CEBA, 
LEBA, and GBA inputs in a manner analogous 
to that described above for A-to-B data flow. 


The SN64BCT543 
featues power-up three-state 
circuitry for hot-card insertion applications. 


The 
SN64BCT543 
is 
characterized 
for 
operation from Q·C to 7Q·C and from - 4Q·C to 
125·C. 


SN64BCT543 
OCTAL REGISTERED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
TI0224-D3526. 
JUNE 1990 
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SN64BCT2240 
OCTAL BUFFER/MOS DRIVERS 
WITH 3·STATE OUTPUTS 
TI022!;-{)3527, 
JUNE 1990 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces ICCZ 


• 
3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 


• 
ESD Protection 
Exceeds 2000 V per 
MIL-STD-883C, 
Method 3015 


• 
Package Options Include "Small-Outline" 
Packages and Standard 300-mil DIPs 


description 


The SN648CT2240 
is an inverting octal buffer/ 
MOS driver specifically 
designed to drive MOS 
DRAMs. 
The 
outputs, 
which 
are designed 
to 
source 
or 
sink 
up to 
12 
mA, 
include 
33-.11 
series 
resistors 
to 
reduce 
overshoot 
and 
undershoot. 


When the output-enable 
inputs 1G and 2G are 
low, the Y outputs 
reflect 
the 
inverse 
of the 
data present at the A inputs. When 1G and 2G 
are high, the outputs are in the high-impedance 
state. 
Enable 
1G affects 
only the 1Y outputs; 


enable 2G affects only the 2Y outputs. 


The 
SN648CT2240 
features 
power-up 
three- 
state circuitry for hot-card insertion applications. 


The 
SN648CT2240 
is 
characterized 
for 
operation from DOCto 7DOCand from - 4DOCto 
125°C. 
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• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICCl 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
ESD Protection 
Exceeds 
2000 V per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
"Small-Outline" 


Packages 
and Standard 
300-mil DIPs 


description 


The 
SN64BCT2241 
is 
a 
noninverting 
octal 
buffer/MOS 
driver specifically designed to drive 
MOS DRAMs. The outputs, which are designed 
to source 
or sink up to 12 mA, include 33-0 
series 
resistors 
to 
reduce 
overshoot 
and 
undershoot. 


The 
SN64BCT2241 
features 
complementary 
output-enable 
inputs 
1G 
and 
2G. 
The 
1Y 
outputs are active (high or low logic level) when 
active-low 
enable 
1G is low; when 1G is high, 


the 1Y outputs are in the high-impedance 
state. 


The 2Y outputs are active when 2G is high and 
in the high-impedance 
state when 2G is low. 


The 
SN64BCT2241 
features 
power-up 
three- 
state circuitry for hot-card insertion applications. 


The 
SN64BCT2241 
is 
characterized 
for 
operation from DOCto 7DoC and from - 4DoC to 
125°C. 
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• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICCl 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
ESD Protection 
Exceeds 
2000 V per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
"Small-Outline" 
Packages 
and Standard 
300-mil DIPs 


description 


The 
SN64BCT2244 
is 
a 
noninverting 
octal 
buffer/MOS 
driver specifically designed to drive 
MOS DRAMs. The outputs, which are designed 
to source 
or sink up to 12 mA, include 33-0 
series 
resistors 
to 
reduce 
overshoot 
and 
undershoot. 


When the output-enable 
inputs 1G and 2G are 
low, the Y outputs 
reflect the data present 
at 
the A inputs. When 
1G and 2G are high, the 
outputs 
are 
in 
the 
high-impedance 
state. 


Enable 1G affects only the 1Y outputs; enable 
2G affects only the 2Y outputs. 


The 
SN64BCT2244 
features 
power-up 
three- 
state circuitry for hot-card insertion applications. 


The 
SN64BCT2244 
is 
characterized 
for 
operation from O°C to 70°C and from - 40°C to 
125°C. 


SN64BCT2244 
OCTAL BUFFER/MOS DRIVERS 
WITH 3·STATE OUTPUTS 
TI0229-D3529. 
JUNE 1990 
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SN64BCT25245 
25·0HM OCTAL BUS TRANSCEIVERS 


• 
State-of-the-Art 
BiCMOS Design 
Significantly 
Reduces 
ICCl 


• 
Designed 
to Facilitate 
Incident 
Wave 
Switching 
for Line Impedances 
of 25-0 
or 
Greater 


• 
Distributed 
VCC and GND Pins Minimize 
Noise Generated 
by the Simultaneous 
Switching 
of Outputs 


• 
Data Flow-Through 
Pinout (All inputs 
on 
Opposite 
Side From Outputs) 


• 
High-Impedance 
State During 
Power 
Up and 
Power 
Down 


• 
ESD Protection 
Exceeds 
2000 V Per 
MIL-STD-883C, 
Method 
3015 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
and Standard 
Plastic 
300-mil DIPs 
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description 


These 25-0 
octal bus transceivers 
are designed for asynchronous 
communication 
between data buses. 
The devices transmit data from the A bus to the B bus or from the B bus to the A bus depending 
upon 
the level at the direction control (DIRl input. The enable input G can be used to disable the device so the 
buses are effectively isolated. 


These transceivers 
are capable 
of sinking 188 mA of IOL current through the A port, which facilitates 
switching 
25-0 
transmission 
lines on the incident wave. They are designed 
specifically 
to improve both 
the 
performance 
and 
density 
of 
3-state 
memory 
address 
drivers, 
clock 
drivers, 
and 
bus-oriented 
transceivers. 
The distributed 
VCC and GND pins minimize 
the 
noise generated 
by the simultaneous 
switching of the outputs. 


The outputs are in a high-impedance 
state during power up and power down while the supply voltage is 
less than approximately 
3 V. The SN64BCT25245 
is characterized 
for operation from -4D·C 
to 85·C and 
D·C to 7D·C. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, VCC 
-0.5 
V to 7 V 


Input voltage: Control Inputs (see Note 1) 
-0.5 
V to 7 V 


I/O ports (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 5.5 V 


Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . 
- 0.5 V to 7 V 
Voltage applied to any output in the high state (B Port) 
-0.5 
V to VCC 
Input clamp current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 30 mA 
Current into any output in the low state: A Port 
376 mA 


B Port. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
48 mA 
Operating free-air temperature 
range: 
-55·C 
to 125·C 


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- 40·C to 85·C 
Storage temperature 
range 
- 65·C to 150·C 


* Stresses 
beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only, 


and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is 
not implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTE 
1: The input 
and output 
voltage 
ratings 
may be exceeded 
if the input 
and output 
current 
ratings 
are observed. 
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SN64BCT25245 
25·0HM OCTAL BUS TRANSCEIVER 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


11K 
Input clamp 
current 
-18 
mA 


Al-A8 
-80 
mA 
IOH 
High-level 
output 
current 
81-88 
-3 
mA 


Al-A8 
188 
mA 
IOL 
Low-level 
output 
current 
81-88 
24 
mA 


TA 
Operating 
free-air 
temperature 
-40 
85 
·C 
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SN64BCT25245 
25·0HM 
OCTAL BUS TRANSCEIVER 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
MIN 
TYpt 
MAX 
UNIT 


VIK 
VCC 
- 
4.5V,II- 
-18mA 
-1.2 
V 


VCC 
~ 4.75 V,IOH 
~ 
-3 
mA 
2.7 


VOH 
Any A 
Vcc 
- 
4.5 V,IOH 
- 
-80 
mA 
2 
V 


AnyB 
VCC 
- 
4.5 V, 10H - 
-3 
mA 
2.4 
3.3 


Vcc 
~ 
4.5 V, 10l 
~ 
94 mA 
0.42 
0.55 


Val 
Any A 
VCC 
- 
4.5 V, 10l 
- 
188 mA 
0.7 
V 


AnyB 
VCC 
- 
4.5 V, 10l 
- 
24 mA 
0.35 
0.5 


G at 0.8 V, VCC 
~ Oto 2.3 V 
Va = 2.7V 
70 
/LA 
Power 
Up 
Va 
- 
0.5V 
-0.6 
mA 
10Z 
Va 
- 
2.7V 
70 
/LA 
Power 
Down 
G at 0.8 V, VCC = Oto 2 V 
Va 
- 
0.5V 
0.6 
mA 


Aand 
B 
VCC 
- 
0 to 5.5 V, VI - 
5.5 V 
0.25 
II 
DIRandG 
VCC 
- 
0 to 5.5 V, VI - 
5.5 V 
0.1 
mA 


IIH* 
Aand 
B 
VCC 
- 
5.5 V, VI - 
2.7 V 
70 


DIRandG 
VCC 
- 
5.5 V, VI - 
2.7 V 
20 
/LA 


Ill* 
Aand 
B 
VCC 
- 
5.5 V, VI - 
0.5 V 
-0.6 


DIRandG 
VCC 
~ 
5.5 V, VI ~ 0.5 V 
-0.6 
mA 


10S§ 
B port only' 
VCC 
- 
5.5 V, Va 
- 
0 V 
150 
mA 
~ 
48 
60 


ICCH 
AtoB 
VCC 
~ 
5.5V 
36 
46 
mA 


~ 
95 
115 
mA 


ICCH 
BtoA 
VCC = 5.5V 
63 
77 
mA 


ICCZ 
VCC 
- 
5.5V 
12 
16 
mA 


Cin 
G and DIR 
VCC 
- 
5.5 V, VI - 
2.5 V or 0.5 V 
8 
pF 


Cio 
Aport 
18 


Cio 
B port 
VCC = 5.5 V, VI = 2.5 VorO.5 
V 
8 
pF 


t All typical 
values 
are at VCC 
~ 
5 V, TA ~ 
25"C. 


* For 1/0 ports, 
the parameters 
IIH and 
III include 
the off-state 
output 
current. 


§ Not more 
than 
one output 
should 
be shorted 
at a time, 
and the duration 
of the short 
circuit 
should 
not exceed 
10 ms. 


'Testing 
for this parameter 
on the A port is not recommended. 
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SN64BCT25245 
25·0HM OCTAL BUS TRANSCEIVER 


VCC - sv, 
Vcc = 4.S V to s.s v, 
CL = SOpF, 
Rl = soon, 
CL = SOpF, 


PARAMETER 
FROM 
TO 
R2 = soon, 
Rl = soon, 
UNIT 
(INPUn 
(OUTPUn 
TA = 2S"C 
R2 = soon, 


'64BCT2S24S 
TA - 
- 40"C to 8S"C 
TA - 
O"Cto 70"C 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tPLH 
1.2 
3.3 
5.1 
1.2 
5.7 
1.2 
5.7 


tpHL 
A 
B 
1.9 
4.3 
6.7 
1.9 
7.3 
1.9 
7.2 
ns 


tPLH 
1.2 
3.3 
4.8 
1.2 
5.5 
1.2 
5.5 


tpHL 
B 
A 
2.1 
4 
5.6 
2.1 
6.3 
2.1 
6.2 
ns 


tPZH 
G 
3.7 
6.3 
8.4 
3.7 
9.7 
3.7 
9.6 


tPZL 
A 
4.5 
7.4 
9.2 
4.5 
10.6 
4.5 
10.3 
ns 


tPHZ 
G 
1.8 
3.7 
5.5 
1.8 
6.2 
1.8 
6.2 


tpLZ 
A 
3.3 
5.1 
7.2 
3.3 
8.8 
3.3 
8.3 
ns 


IPZH 
G 
3.4 
5.7 
7.9 
3.4 
8.9 
3.4 
8.9 


IPZL 
B 
4.3 
6.6 
8.7 
4.3 
9.9 
4.3 
9.7 
ns 


IPHZ 
G 
2.7 
4.5 
6.3 
2.7 
6.9 
2.7 
6.9 


tPLZ 
B 
1.7 
4.5 
6.8 
1.7 
7.7 
1.7 
7.5 
ns 
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PKG. 


D008 


0014 


0016 


D8020 


D8024 


DL028 


DL048 


DL056 


DW020 


DW024 


DW028 


FK020 


FK028 


J014 


J016 


J020 


JT024 


JT028 


N014 


N016 


N020 


NT024 


NT028 


DESCRIPTION 


8-Pin Plastic 
"Small 
Outline" 
Package 
.........•.......••......•......••... 
. . . • • . . . 
. ......•.... 


14-Pin Plastic 
"Small 
Outline" 
Package. 
. . . . . . . • . . . . . . . • . . . . . . • • . . . 
. ....•..... 


16-Pin 
Plastic 
"Small 
Outline" 
Package. 
. . . . . . • . . . . . . . • . . . . . . . • . . 
. ....•......•........ 


20-Pin 
Plastic 
"Small 
Outline" 
Package 
.......••••...•••.•...••••....••••.....•••...••.......•••...... 


24-Pin 
Plastic 
"Small 
Outline" 
Package 
. . 
. ....•......••......•.......•... 


28-Pin 
Plastic 
"Small 
Outline" 
Package 
.......•......••......••......•.......•......••......•......... 


48-Pin 
Plastic 
"Small 
Outline" 
Package 
.......•••.....•••...•.•.•...••••....••••.....•••...••.•...•... 


56-Pin 
Plastic 
"Small 
Outline" 
Package 
......••......••......•......••......••..... 


20-Pin 
Plastic 
"Small 
Outline" 
Package 
......•.......•......••......••......•..... 


24-Pin 
Plastic 
"Small 
Outline" 
Package 
....•.••••....••...•..•..•.•.••••..•.•.••...•••••...•.•....•... 


28-Pin 
Plastic 
"Small 
Outline" 
Package 
......•.......•......•.......•.......•......••. 


20-Pin 
Ceramic 
Chip Carrier 
Package 
.......•••.....••••...•.•••...•••.•...••••....••••...••••....... 


28-Pin 
Ceramic 
Chip Carrier 
Package 
.......••......•.......•.......•......••. 


14-Pin Ceramic 
Dual-In-Line 
Package. 
. . . . . . . . . . • . . . 
. . . • . . . . . . . • . . . . . 
. ....•.......•.. 


16-Pin Ceramic 
Dual·ln-Line 
Package 
.....••...••.•.....•••...•••.•...•.•••...••.......•••...••.•.. 


20-Pin 
Ceramic 
Dual-In-Line 
Package 
..........••......••......•......••... 


24-Pin 
Ceramic 
Dual-In-Line 
Package 
..........••......•..... 


28-Pin 
Ceramic 
Duai-ln·Line 
Package 
..........••......•......••.......•... 


14-Pin 
Plastic 
Dual-In-Line 
Package 
......••...••••...•••••...•••.•.•.•••.....••.•...•.•.•...••••.... 


16-Pin 
Plastic 
Dual-ln-Line 
Package. 
. . . 
. ..••......•......••.... 


20-Pin 
Plastic 
Dual-In-Line 
Package 
. _......•.......•......•.......•.......•.....••.......•....... 


24-Pin 
Plastic 
Dual-In-Line 
Package 
....•......•..............••......••.......•......•..... 


28-Pin 
Plastic 
Dual-In-Line 
Package 
....••••....•••.....•.•...•••.....••••.....•••....••••...••..... 


48-PinCeramic 
Flat Package 
..........•......•.......•. 


56-Pin 
Ceramic 
Flat Package 
..........•......••......•. 


13-4 


13-4 


13-4 


13-5 


13-5 


13-6 


13-7 


13-7 


13-8 


13-8 


13-8 


13-9 


13-9 


13-10 


13-11 


13-12 


13-13 


13-13 


13-14 


13-15 


13-16 


13-17 


13-17 


13-18 


13-18 
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Electrical characteristics 
presented in this data book, unless otherwise noted, apply for the circuit type(s) listed 
in the page heading 
regardless 
of package. 
The availability 
of a circuit function 
in a particular 
package 
is 
denoted by an alphabetical 
reference above the pin-connection 
diagram(s). These alphabetical 
references refer 
to mechanical outline drawings shown in this section. 


Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 


1. 
Prefix 


Blank 
SNJ 
JANB 


(Standard 
product) 
JEDEC Publication 
101, Class B 
MIL-M-3B510 
Qualified 


2. 
Unique Circuit Description 


Must contain 9 or 10 characters 
(From individual data sheet) 


3. 
Package 


Must contain 
one or two 
letters 
0, DL, OW ("Small 
Outline" 
Packages) 
FK (Leadless Ceramic Chip Carrier) 
J, JT. N, NT 
WD 


4. 
Tape and ReelPackaging 


Must be designated 
by the letter R and valid for 
surface 
mount 
packages only. 


All orders for tape and reel must be for whole 
reels. 


74AC11000 
2 
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0008,0014 and 0016 plastic "small outline" packages 


Each of these "small outline" 
packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. 
The compound 
will withstand 
soldering temperature 
with no deformation, 
and 
circuit 
performance 
will 
remain 
stable 
when 
operated 
in high-humidity 
conditions. 
Leads 
require 
no 
additional cleaning or processing when used in soldered assembly. 


r 
f 
I 
8.20 10.2441 r- 
S.80 10.2281 I 


4.00 
10.157) 
3./1110.1S0) 
~~ 


OSOl00201 
~S'2110'20SI~ 
~ 
-'--- 
x 4So NOM 
4.60 10.1811 
0.229 1000901 
0.25100101 
0,19010.00751 
jlO.SI 100201 
lO;'~~~~: L=H. 
0.3810014) 


1.1210.0441 
PINSPACING 
0,51 10.0201 
1.27 10.OSOI 
(See 
Not. 
A} 


0.264 10.0101 
0.102 10.0041 


0.78 (0.0311 
0.2810.0111 


~ 
8 
14 
16 
DIM 


AMIN 
4.80 
8.55 
9.80 
10.189) 
10.337) 
10.3861 


A MAX 
5.00 
8.74 
10.00 
10.197) 
10.3441 {0.3941 


NOTES: 
A. 
Leads 
are within 
0.125 
(0.005) 
radius 
of true position 
at maximum 
material 
dimension. 


B. Lead tips to be planar 
within 
± 0.051 
(0.002). 


C. Body 
dimensions 
do not include 
mold 
flash 
or protrusion. 


D. Mold 
protrusion 
shall 
not exceed 
0.15 
(0.006). 


E. Interlead 
flash 
shall 
be controlled 
by TI Statistical 
Process 
Control 
(Additional 
information 
is available 
through 
TI field offices). 
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08020 and 08024 plastic "small outline" packages 


Each of these "small outline" 
packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand 
soldering temperature 
with no deformation, 
and 
circuit performance 
characteristics 
will remain stable when operated 
in high-humidity 
conditions. 
Leads 
require no additional cleaning or processing when used in soldered assembly. 


-t 


2,00 (0.079) 
MAX . 
J 


0,05 (0.002) 
MIN J 
~ 
I I j L 0,31 (0.0122) 
0,29 (0.0114) 


I:.l-- 0,65 (0.255) 
NOM 


::::;:dJ(====[J)~ 


0,95 (0.037) 


0,55 (0.022) 


20 
24 


AMIN 
6,90 
7,90 


(0.272) 
(0.311) 


A MAX 
7,50 
8,50 


(0.295) 
(0.335) 


BMAX 
0,83 
0,68 


(0.033) 
(0.027) 


NOTES: 
A. Body 
dimensions 
do not include 
mold 
flash 
or protrusion. 


B. Mold 
protrusion 
does 
not exceed 
0,15 (0.006). 
C. 
Interlead 
flash 
is controlled 
by TI statistical 
process 
control 
(additional 
information 
available 
through 
Ti field 
office). 
D. Lead tips are planar 
within 
± 0,05 
(0.002). 
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DL028 
plastic 
"small 
outline" 
package 


This "small 
outline" 
package consists 
of a circuit mounted on a lead frame and encapsulated 
within a 
plastic compound. 
The compound 
will withstand 
soldering 
temperature 
with no deformation, 
and circuit 
performance 
characteristics 
will remain stable when operated 
in high-humidity 
conditions. 
Leads require 
no additional cleaning or processing when used in soldered assembly. 


9,65 (0.380) 


9,40 (0.370) 


t 
2,74 (0.108) 


2,44 (0.096) 
• 
0,41 (0.016) j 


0,20 (0.008) - 
j L 
0,20 (0.008) 
NOM 


0,74 (0.029) 
_ 


0,48 (0.019) 
t+" I 
~ 
0,635 
(0.025) 
NOM 


•• "";;" 
~~\ 
70 ~[jl 
\ 
~i\.-- 
2 PLACES 


1,02 (0.040) 


0,51 (0.020) 


NOTES: 
A. 
Body 
dimensions 
do not include 
mold 
flash 
or protrusion. 


B. Mold 
protrusion 
does 
not exceed 
0,15 
(0.006). 


C. Interlead 
flash 
is controlled 
by Tl statistical 
process 
control 
(additional 
information 
available 
through 
TI field 
office). 


D. Lead tips are planar 
within 
± 0,05 
(0.002). 
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DL048 and DL056 plastic "small outline" 
packages 


Each of these "small outline" 
packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. 
The compound 
will withstand 
soldering temperature 
with no deformation, 
and 
circuit performance 
characteristics 
will remain stable when operated 
in high-humidity 
conditions. 
Leads 
require no additional cleaning or processing when used in soldered assembly . 


.,. 


2,74 (0.108) 
2,44 (0.096) 
* 
0,41 (0.018) J 
0,20 (0.008) 


0,74 (0.029) ...j 
0,48 (0.019) - 
I I j L 
0,30 (0.012) 
0,20 (0.008) 
I:J- 0,635 (0.025) NOM 


0,23 (0.009)1 
L 


0,13 ~ 
\"---7.----' 
Jj 
/l-6 


\ 
\+-- 
2 PLACES 


1,02 (0.040) 
0,51 (0.020) 


NOTES: 
A. 
Body 
dimensions 
do not include 
mold 
flash 
or protrusion. 
B. End protrusion 
shall 
not exceed 
0,15 (0.006). 
C. Interlead 
flash 
shall 
be controlled 
by TI Statistical 
Process 
Control 
(Additional 
information 
is available 
through 
TI field 
offices). 


D. Lead tips to be planar 
within 
± 0,05 
(0.002). 
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DW020, DW024, and DW028 plastic "small outline" 
packages 


Each of these "small outline" 
packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. 
The compound 
will withstand 
soldering temperature 
with no deformation, 
and 
circuit 
performance 
will 
remain 
stable 
when 
operated 
in high-humidity 
conditions. 
Leads 
require 
no 
additional cleaning or processing when used in soldered assembly. 


DW020 
DW024 
DW028 
(20·p1n packege used for iIIustretlonl 


9.010.3541 


0.' 
'00'0' 
x •• ' NOM;::b== B.B 10.3381 ~ 


i, 
' 
K,.27 10.0501 TP ISM Note AI 


\ 
0'-7' 
\...Z 
fI'lAClS 
P 
1.2710.0601 
~ 


~ 
16 
20 
244 
28 
DIM 


AMIN 
10.16 
12.70 
15.24 
17.78 


(0.4001 
10.5001 
(0.6001 
(0.7001 


10,41 
12.95 
15.49 
18,03 
A MAX 
(0.4101 
(0.5101 
(0.610) 
10.7101 


NOTES: 
A. 
Leads 
are within 
0,125 
(0.005) 
radius 
of true position 
at maximum 
material 
dimension. 
B. Lead tips to be planar 
within 
± 0.051 
(0.002). 


C. 
Body dimensions 
do not include 
mold 
flash 
or protrusion. 
D. 
Mold 
protrusion 
shall 
not exceed 
0,15 
(0.006). 


E. Interlead 
flash 
shall be controlled 
by TI Statistical 
Process 
Control 
(Additional 
information 
is available 
through 
TI field offices). 
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FK020 
and FK028 
ceramic 
chip carrier 
packages 


Each of these hermetically 
sealed chip carrier packages has a three-layer 
ceramic base with a metal lid 
and braze seal. The packages are intended for surface mounting on solder lands on 1,27 (O.050-inch) 
centers. Terminals require no additional cleaning or processing when used in soldered assembly. 


FK package terminal assignments conform to JEDEC Standards 1 and 2. 


JEDEC 
NO.OF 
A 
B 
OUTLINE 
DESIGNATIOW 
TERMINALS 
MIN 
MAX 
MIN 
MAX 


MS004CB 
20 
8.69 
9.09 
7.80 
9.09 
10.3421 
fO.3581 
10.3071 
10.3581 


MS004CC 
28 
11.23 
11.63 
10.31 
11.63 
10.4421 
10.4581 
fO.406J 
10.4581 


f---ll ~ 
1---+ 1.63 (0.064) 
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J014 ceramic 
dual-in-Iine 
package 


This hermetically 
sealed dual-in-Iine package consists of a ceramic base, ceramic cap, and a lead frame. 


Hermetic sealing is accomplished 
with glass. The package is intended for insertion in mounting-hole 
rows 
on 7,62 (0.300) centers. Once the leads are compressed 
and inserted, sufficient tension 
is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") 
leads require no additional 
cleaning or processing when used in soldered assembly. 


0.51 10;201 M1Nl 
1,27 
(0.0501 NOM 


5,08 (0.2001 


MAX 


-SEATING 
PLANEH 


90· 


'4PlACE~~ 


0,36 (0.014) 
3,30 (0.1301 
. 
l..1 


0,20(0.0081 
MIN 
2,54(0.100) 
~ 


'4 PLACES 
1.78 (0.0701 
PIN SPACING 2,54 (0.100) T.P. 


• PLACES 
(SM Note AI 


0.69 fD.027) MIN 
14 PLACES 


~:~ 
:~:~~~: 
14 PLACES 


IS•• 
Not•• 
B • 
CI 
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J016 ceramic dual·in-Iine package 


This hermetically 
sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 


Hermetic sealing is accomplished 
with glass. The package is intended for insertion in mounting-hole 
rows 
on 7,62 (0.300) centers. Once the leads are compressed 
and inserted, sufficient 
tension 
is provided to 
secure the package in the board during soldering. Tin-plated 
("bright-dipped") 
leads require no additional 
cleaning or processing when used in soldered assembly. 


7,87 
(0.310) 
1,37 
(0.290) 
~.;;:~:~:~:. 


I. 
19.94 
10.785) 
••I 


19.18 
(0.755) 


.~'"..'".~{~~~~~~J 


-1 
1,27 (0.050) 
NOM 


~ 
- SEATING 
PLANE 
k~«~ 


16 PLACES 
\\,..- 
0,36 (0,014) 
A 
0.20 
(D.DOS) 
16 PLACES 


0,69 (0.027) 
MIN 
12 PLACES 
± 


0.58 (0.023) 
l 
~ 
16 PLACES 


~ 
IS•• Not •• B .nd 
CI 


~~ 
:~::~ 
4 PLACES 


• For memories of 64 bits and up, a ft;.'W 
MSliLSI products in Series 54/74 a~d Series 5451745 
that are 
derived from memory circuit bars. and complex HCMOS parts. this maximum 
is 7.6210.3001, 
All other 
dimensions 
apply without 
modification. 
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J020 ceramic 
dual-in-line 
package 


This hermetically 
sealed dual-in-Iine package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished 
with glass. The package is intended for insertion in mounting-hole 
rows 
on 7,62 (0.300) centers. Once the leads are compressed 
and inserted. sufficient 
tension is provided to 
secure the package in the board during soldering. Tin-plated 
("bright-dipped") 
leads require no additional 
cleaning or processing when used in soldered assembly. 


Ii. 
Ii.g 


7.8710.3101 
7.31 (0290) 


7,62103001 
6,22 (02451 
1 
1,27 (O 050) NOM 
fT\ 


5,08 10 200) 


MAX 


SEATING 


105- 
- 
PLANE 
~ 
:go-- 
3.30~~N'30) T 
• 


20 PLACES 
0,36 (0,014) 


'-'\\-0,20 
(0.0081 1 
0.305 10,012) M1N-l Ll 


20 PLACES 
4 PLACES 
'I 


PIN SPACING 
2,504(0.1001 T. P. 


(See Note AI 


0.58 
(0.0231 
0,38 (0.0151 
20 PLACES 
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JT024 and JT028 ceramic dual-in-Iine packages 


Each of these hermetically 
sealed dual-in-line 
packages consists of a ceramic base, ceramic cap, and a 
lead 
frame. 
Hermetic 
sealing 
is accomplished 
with 
glass. 
The 
package 
is intended 
for 
insertion 
in 
mounting-hole 
rows on 7,62 (0.300) 
centers. 
Once 
the pins are compressed 
and inserted, 
sufficient 
tension is provided to secure the package in the board during soldering. Tin-plated ("bright-dipped") 
pins 
require no additional cleaning or processing when used in soldered assembly. 


JT024 
and JT028 
(24-pln packega 
u•• d for Illustrationl 
@@@®®®®®®®@@) 
. .;;;;;"-~:::::::::::I 
S·~~= 
0000®@000®®® 


0.38tO.0151 
1 
,.271 •••• 0INOM8 


1.7810.0701 
ffi 
:~:~~NGt=p"~'- 
--.~ 
.,:. 


~iES 
r 
2<PLACES 


0.3610.0141-4',.- 
3.30~fN'301 
U 
---4~~::~~:~~:: 
0.20 10.0081 
24 PLACES 


24 PLACES 
PIN SPACING 
2.64 (0.100) 
T.P. 
2.5410.1001 MAX 
IS-Note 
Al 


4 PLACES 


~ 
24 
DIM 
28 


AMIN 
31.50 
36.58 


(1.2401 
«1.440) 


A MAX 
32.51 
37.08 


«1.2801 
11.480) 


8 MIN 
6.22 
7.24 


10.2451 
10.2861 


8 MAX 
7.62 
7.39 


10.3001 
10.2911 


TEXAS 
• 
INSTRUMENTS 


N014 plastic 
dual·in-Iine 
package 


This dual-in-Iine 
package 
consists 
of a circuit 
mounted 
on a lead frame 
and encapsulated 
within 
an 
electrically 
nonconductive 
plastic compound. 
The compound will withstand soldering temperature 
with no 
deformation, 
and circuit performance 
will remain stable when operated 
in high-humidity 
conditions. 
The 
package 
is intended 
for insertion 
in mounting-hole 
rows on 7,62 (0.300) centers. 
Once the leads are 
compressed 
and 
inserted, 
sufficient 
tension 
is provided 
to secure 
the 
package 
in the 
board 
during 
soldering. Leads require no additional cleaning or processing when used in soldered assembly. 
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PIN SPACING 
2,54 (0.1001 T. P. 
(See Note 
Al 


NOTES: 
A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above 
seating plane. 
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N016 plastic 
dual·in·line 
package 


This dual-in-Iine 
package 
consists 
of a circuit 
mounted 
on a lead frame 
and encapsulated 
within 
an 
electrically 
nonconductive 
plastic compound. 
The compound will withstand soldering temperature 
with no 
deformation, 
and circuit 
performance 
characteristics 
will remain stable when operated 
in high-humidity 
conditions. The package is intended for insertion in mounting-hole 
rows on 7,62 (0.300) centers. Once the 
leads are compressed 
and inserted, 
sufficient 
tension 
is provided to secure the package 
in the board 
during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 


7,62 i 0.25 
(0.3oo:t. 0.0101 


6,35 t 0.25 


(0.250 t 0.010) 


2,0 (0.0801 NOM 


P.rtl 
may be supplied 
in accordance 


with the alternate 
lide view at the 
option of TI plants located in Europe. 
In this case, the overall 
length of the 


padl;age is 22,1 
(0.8701 
max. 


NOTES: 
A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
S. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead ex1endsfrom the lead tip to at least 0,51 (0.020) above 


seating plane. 
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N020 plastic 
dual·in·line 
package 


This dual-in-line 
package 
consists 
of a circuit 
mounted 
on a lead frame 
and encapsulated 
within 
an 
electrically 
nonconductive 
plastic compound. 
The compound will withstand 
soldering temperature 
with no 
deformation, 
and circuit performance 
characteristics 
will remain stable when operated 
in high-humidity 
conditions. The package is intended for insertion in mounting-hole 
rows on 7,62 (0.300) centers. Once the 
leads are compressed 
and inserted, sufficient 
tension 
is provided to secure the package 
in the board 
during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 
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NOTES: 
A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. This dimension does not appiy for solder-dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above 
seating plane. 


TEXAS 
• 
INSTRUMENTS 


NT024 and NT028 plastic dual-in-line packages 


Each of these 
packages 
consists 
of a circuit 
mounted 
on a lead frame 
and encapsulated 
within 
an 
electrically 
nonconductive 
plastic compound. 
The compound will withstand 
soldering temperature 
with no 
deformation, 
and circuit performance 
characteristics 
will remain stable when operated 
in high-humidity 
conditions. The package is intended for insertion in mounting-hole 
rows on 7,62 (0.300) centers. Once the 
leads are compressed 
and inserted, sufficient 
tension 
is provided to secure the package 
in the board 
during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 


NOTE: For all except 24-pin and 28-pin packages, the leiter N is used by itself since the 24-pin and 28-pin packages may be available in more 
than one row-spacing. For the 24-pin and 28-pin packages, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is 
designated NW. If no second leiter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 
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ISH Note AI 


~IM 
A 
C 
D 
E 
F 
G 
8 
DESIGNATIO 
MIN 
MAX 
MAX 
R NOM 
MIN 
MIN 
MAX 
MIN 
MAX 


NT024 
28,6 
31,8 
7,62 
± 0,25 
7,1 
2,4 
0.38 
O,7t 
2,16 
1.14 
1.78 
11.1251 11.250) 10.300 ± 0.0101 
10.280) 10.093) 10.0151 10.0281 10.0851 10.045) 10.0701 


NT028 
34,0 
37,1 
7,88 
± 0,25 
7,1 
1,02 
0,51 
0,51 
2,03 
1.02 
1.78 
11.3381 11.462) 10.310 ± 0.010) 
10.2801 10.040) 10.0201 10.0201 10.0801 10.0401 10.070) 


NOTES: 
A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above 
seating plane. 
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WD048 
and WD056 
ceramic 
flat packagest 


These hermetically 
sealed flat packages consist of an electrically 
nonconductive 
ceramic base and cap 
and a lead frame. Hermetic sealing is accomplished 
with glass. Leads require no additional 
cleaning or 
processing when used in soldered assembly. 
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